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CHAPTERJINTRODUCTION

The provisions of this manual are established in order to effectively carry out the purpae<Cafde othe
City of Orlando and other ordinances, policies and standards in the interests of public health agafety
welfare of the citizens of Orlando, Florida.

Section 1.01 General Provisions

A.

The standards set forth in this manual are meant toyide minimum standards for the

design and construction of any facilities within the City of Orlando corporate limit€ityhe

of Orlando accepts the specifications and standards as set forth in the latest editlos of

Florida Department of Transportaty Q& { GF yRI NR {LISOAFAOlI A2y
Construction Design Standardsr Design, Construction, Maintenance and Ultility
Operations on the State Highway Systdvtgnual of Uniform Minimum StandardSor

Design Construction and Maintenance for Streatsl Highway$eCf 2 NA R DNB Sy o6 2
Manual for Uniform Traffic Control Devices (MUTCD), The Florida Department of
Transportation Design Standards Inderd § KS & Cf 2NARIF {0 2N¥Ygl (S|
{ SRAYSY Gl GA2Yy [ 2y ékPeptadspedifidifaditesedn this mahugldzl £ ¢

The City of Orlando also accepts the criteria of the latest editidrihe Environmental
wSa2dz2NOS t SNXYAG ! LILIX AOFYyidQa |FyRo221 +2f dzY S
Permit InformationManual,and SFWMD Permit Informatidvianual.

This manual is not meant to be totally restrictive in nature; it does not depict the only
acceptable method of design. Rather, its purpose is to describe minimum acceptable
standards of construction and to promote uniformity. The individual resqants of the
manual may be overruled by requirements established for Specially Planned Areas, Historic
and Traditional Neighborhood Districts and the Growth Management Plan, where applicable.

Should any design be submitted which varies appreciably fherstandards set herein or
uses materials other than those recommended, it must be accompanied by appropriate
supporting documentation or engineering studies for review and approval by the City
Engineeror other parties as may be designated herein

All plans submitted for review must be in conformance with all Federal, State and City
regulations and codes.

Where a certain manufacturer is specified for a particular piece of equipment non
specified product equals may be approved by the City Engitee€mstruction Manager

or other parties as may be designated hereaifter submittal of request in writing and
accompanied by supporting documentation.

Unless specifically approved by the City Engineer, all construction, testing and
installation costs shalleébthe responsibility of the developer/owntuilder of the
project.

Predesign conferences and preconstruction meetings are encouraged between the
developer/ownerbuilder, his engineer, all utilities and the City staff.

Reference materials, applicationsdapermit forms are available on the City of Orlando
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website located at www.cityoforlando.net.

l. The provisions of the latest editions, plus any addendums, of the following documents
shall applyunless otherwise approved by the City Engineer or other passemay be
designated:

1. The Land Developme@ode(LDChf the City of Orlandanost current edition,

2. Florida Public Service Commission Ruld2%elating to gas piping to be maintained
by public and private utilitiesnost current edition,

3. The Floriddepartment of Transportation (FDOT) Standard Specificatiorfidad
and Bridge Construction (SSRB@)st current edition,

4, The FDOT Utility Accommodations Manmabst current edition,

5. The FDOT Manual of Uniform Minimum Standards for Design, Constraation
Maintenance for Streets andighways FloridaGreen Book)most current edition,

6. The FDOT Design StandaimisDesign, Construction, Maintenance and Utility
Operations on the State Highway System, most current edition,

7. United States Department of Trgsertation Manual of Uniform Traffic Control
Devices for Streets and Highways (MUT@IDxt current edition,

8. The St Johns River Water Management District Applicants Handinosk current
edition,

9. The South Florida Water Management District Permit Inforamatanual, Volume
IV, most current edition,

10. The Florida Department of Transportation Design Standards Index, most current
edition,

11. Florida Building Codenost current edition

12. The Florida Department of Transportation Local Agency Specificationscuomoestt
edition.

J. Should these criteria be overly restrictive, or not be directly applicable to a specific
condition, the designer should contact the City Engineer in writing and request a variance.
Variances may be granted if:

1. Approval will ot result in additional threats to public safety, public expense, create
nuisances, cause fraud on or victimization of the public, or conflict with existing local laws
or ordinances:

2. Approval of the variance requested will not confer on the applicant pagial privilege
that is denied by the Engineering Standards Manual (ESM) to other lands, buildings or
structures.
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3. Literal interpretation of the provisions contained in the ESM would deprive the
applicant of right€ommonly enjoyed by other properties undibe terms of ESM and
would work unnecessary andndue hardship on the applicant. Financial loss or
business competition shall not constitute grouridisapproval of any variance. Purchase
of property with intent to develop in violation of the restrictisofthe ESM shall also not
constitute grounds for approval.

4. The approved variance is the minimum variance that will make possible the reasonable
use of theland, building or structure.

5. The submitted plaswill meet the intent of tie ESM
Section 1.0ZEngineering Records

Section 1.02.01 Aerial Photography Access

The Engineering Services Division manages access to recent aerial photobinaghgtataare not
sufficient for engineering level accuracy

Inquiries about viewing and obtaining copies dfiagphotographs should be directed for a nominal
fee to the Engineering Records counter at 436-3267.

Section 1.02.02 ABuilt Drawings Access

The Engineering Services Divisioeceives abuilt drawings for completed engineering and
constructionprojectswithin the City of Orlando. These drawings are scanned into TIF Gféupnat
or PDF format and may be viewed using many common imagyeing applications. Original
certified drawings are kept for five years. Older record drawings may beltdgailaither digital or
hard-copy format.

Section 1.02.03 Stormwater Mapping Access

For current information, contact Engineering Records at2406-:3267.

Section 1.02.04 Sanitary Sewer Mapping Access

For current information, please contact the Wastewaivisionat 407246-2213.

Section 1.03 Standard GIS Maps

The City cooperates with the Orange County Property Appraiser and Orange County Government
exchanging Gl@ata. The following standard hard copy map products can be purchased from the
Records @Qunter on the8:. floor of City Hall or they may be ordered and delivered via US mail if

payment is made in advanc®any of these maps are also available for download in PDF format at
www.cityoforlando.net/gisMap availability is subject to change.

f  Neichborhood MapgMMEé EMTES onéEnné YR y oyé EmMME

f  Commissione®istrict Mapcy oy¢ EMME S MMEEMTE YR onéEnné
1 FEMAMapsLYRAGARdzZf C9a! 12yS& onéEnnt

1 OPD DistrictMago n ¢ En n £

f OPDSectorMapson é Enné AYRADGARdZ f &SOG2NAE 2y &0NE
| IndividualCommissione@istrict Mapco n ¢ Enné Ay Of dzRSa adNBSG v
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C9a! YILBA o0l &SR 2y doZneYoAnanaA 2AyWIONIHAR Scan SaiiNISCR
2 piece Citywide mago p Pp ¢ EpH é Ay Of dzoSmissianeriitBas, YI LI o |
neighborhoods

Street Map andndex¢ black and white (book)

Annexation MapgsMME EMT €3 oné Enné

OFDx Fire Stationgy oyé EMMEé I HHEEHTE

Historic Districtgy  oyé Em M &

ParksMagy oyé EMMEé T oné Enné

Community Redevelopment Magy oyé EMMé

Public Schools in Orlandam M ¢ EmMT ¢

Orlando ZifCodexy oy¢ EmméE

Brick Streets within Traditional Ciyo n ¢ E nn ¢

Traditional Cincmmé E MT €

Section 1.04 Requests for Digital Data

Data requests must be initiated by submittingvetten request to the Computer Cartography
Manager at:

EngineerindRecordsSection

400 South Orange Avenue, Bloor, Orlando, Florida 32801
407-246-3267

407-246-2892 (Fax)

The request must specify the following items:

ok wbpE

~

8.

The date of the request.

Requestr@ name and address.

RequestN & LJIKfAaxyhGmbers, R

A detaileddescription of the data thaare desired.

The preferred data format (ASCIl, DWG, MIF, etc.).

A detailed description of the area for which dati@ needed (e.g., specifyingokth,
South, Eastand Westbounding streets, specifying a specific section or group of
sections, etc.).

The type of media thaare desired.

The date by which the datare needed.

Data request forms can be obtained online at www.cityoforlando.net/gis/form.htm

Staff reviewsachrequest to determine whether the data request can be satisfied. A price quote is
also prepared at that time. This information is communicated verbally to the client who can then
proceed with or cancel the request. The City does not invoice for data salesr wamy
circumstances. However, the client may elect to have the data sent via US mail provided the
applicable data and postage costs have been prepaid and that a disclaimer form has been signed and

returned.

Completed data requests can be picked up fréva Records counter on the 8th floor of City Hall.
Payment is due at the time of receipt of the data. The client is also required to sign the following
disclaimer statement prior to receiving data:
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GIS and CAD data that is obtained from the City of Orlandpatially inaccurate. The City of
Orlando makes no representations or guarantees as to the completeness or accuttaeseof

data or any related attribute data. Data is provid@s is¢ without warranty of any kind, either
expressed or implied, inclirty without limitation any warranties that the datrefit for a

particular purpose. The City of Orlando shall have no liability whatsoever relative to the use of
provided data. Full responsibility and liability relating to the use of provided datawdtstshe

user.
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CHAPTER-PERMITS

Section 2.01 RightOf-Way (ROW) Permits

ROW permits are issued for construction staging (lifts, scaffolds, cranes, etc.), placing dumpster or
temporary fence for any facility or structure; installing monitoring wells, performing soil borings,
installing or repairing aerial or underground utgi(aerial cable, cable, conduit, storm sewer, sanitary
sewer, service lateral, telecommunications facilities, utility poles, gas lines, water lines) and the
utilization and future development of highways, roads and streets. ROW permits are requiredior wo
within any of the existing or planned righté-way or easements within the City of Orlando where an
Engineering permit cannot be issuedheseregulations shall apply to all private contractors,
citizens, utility companies and to any persongooup oposing to install, construct, maintain or
repair anyfacility, utility or structure within any of thexisting or planned rightsf-way or easements
within the City of Orlando. Permits from other entities may be required in addition to the City
Permit. Pease see Chapter 4 of this Manual for utility construction standards

Information provided by the applicant in completing the RightWay Permit form should be type
written or printed in ink. All copies of the application must be legible and all the following
information must be provided:

A. A sketch shall accompany the application. The sketchs$twdlaplan view of the proposed
work and shall include all the inforrian below with corresponding dimensionithe sketch
is not to scale, all relevant items including those listed below must be clearly dimensioned.
This should be a line drawing folded to a sinéto exceed 8 ¥z inches by 14 inches.

The centerline ofte rightof-way or road to the proposedork.

The road rightof-way width and pavement width.

The distance from edge of pavement/back of curb to the utility.
Sidewalks and property lines.

The location of all other utilities within the area of work.

Plans nust clearly show the proposed areas that are to be wdiited for
physical location of existing utilities.

oM wWNE

B. One or more typical cross sections as required to adequately reflect the vertical location
of the proposed workshall also be shown.

C. The minimum vdical clearance above or below the parkway or pavement shall also be
shown.

D. Additional information such as the location in relation to the nearest road intersection,
bridges, railroad crossings or other physical features should be indicated on the shétch a
identified.

E. Providea simple key map showing the location of this proposed fagilityichshall be

included either on the sketch itself or as a separate sketch to assist all concerned with the
general location and should indicate the applicable section, township and range.

F. Contractor is to attach a copy of the door hanger that will be placed on homes o
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businesses thatire proximate to theight-of-way work. The dodnanger must provide
name and contact phone number as well as the length of time that the work will be done
within the rightof-way. The Contractor will place door hangers at each addsétssn one
block of the construction at a minimum of two weeks prior to the start of construction.
The ontractorisresponsible for any damade privateimprovementdocated withinthe
right-of-way.

G. Upon approval of the application and payment of the fee, one copy of the approved permit
application, with attachments, will be returned to the applicant. Checks, money orders, cash
2N 20KSNJ I OOSLIiotS FT2N¥a 2F LBR2YSHAINIsIAKSE SE
FSS Y2dzyd®d tleyYSyid aKkrtt 6S YFIRS G4 GKS /A
Orange Avenue).

H. After payment of the required fee and approval of the application, Permitting Services will
issue a permit for the proposed workhe work must be performed in accordance with the
terms and requirements of the duly issued permit. Additional work or revisions not
authorized by the original terms of the permit will require a new pemnitevisionof the
existing permit if applicablélhe permit issued under this section must be available at all
times at the work site while work is being performed.

l. If the proposed work will impact or close a street or sidewalk, the contractor shall call the
street/sidewalk closure authorization line 407-246-3704, one week prior to start of work.
An approved permit in no way provides street or sidewalk impact or closure approval.

J. If for any reason the project is canceled withdrawn, 25% of the permit fee or $50
(whatever is greater) will be retaide The remainder will be refunded for permits less than
one year old only. Permits older than one year will not receive a refund.

Section 2.01.01 WhiteLining/Low Impact Marking

White-lining/Low Impact Marking is defined from Common Groéfithnce Best Practicestest

versimét NI OGAOS {idFGSYSyid ponv a2KSy GKS SEOI gl i
identified on the locate ticket, the excavator designates the route and/or area to be excavated using

white premarking prior the aNA @ f 2 T Thekphrpose2oOwhiidingiehe area to be

located is to allow everyone involved with the dig site to know the location of the proposed
excavation.The City of Orlando strongly encourages wiiiéng which follows the low impact

marking requirements of Chapter 556, Florida Statutes, established October 1, 2010.

Section 2.01.02 Guidelines for Whité.ining

The proposed areas should be identified with-permanent white paint or white flags, with the
excavator 6s c¢ omp &imyhe preanarked argasPremagkaheexdct area of
excavation using solid lines, dashes or dots.

Section 2.01.03 Guidelines for Excavation Delineation

The following marking illustrations are examples of how excavators may choose to mark their area
of proposed excavation. The use of white-penmanent marking products (paint, flags, stakes,
whiskers or a combination of these) may be used to identify the excavation site.

Single Point Excavation Markings

Engineering Standards Manual 14 5thEdition



Delineate in white paint the proposed areaxafavation through the use of: a continuous line, dots
marking the radii or arcs, dashes marking the four corners of the project or dashes outlining the

excavation project. Limit the size of each da:
with interval spacing approximately 46 to 5006 ¢
is to be reduced to a |l ength that can be reasol

or excavation site conditions warrant it. Dots of apprxit el v 10 di ameter ar e
define arcs or radii and may be placed at closer intervals in lieu of dashes.

Single Stake Marking Center Point of Excavation Site

When an excavation site is cont aibedelideatediwithhi n a !
a single stake that is positioned at the proposed center of the excavation. If the excavator chooses

this type of delineation, they must convey that they have delineated the excavation site with a single

stake at the center of the exatien and include the radius of the site in the notification to the One

Cal | Center. This single stake is to be white
company identifier (name, abbreviations, or initials) and the radius of the excasiati in black

letters on the stake or with a notice attached to the stake.

Single Point Excavations Markings

Co. Identifier R Co. Identifier Co. Identifier
®=—1"Dia. ®
1" Wide —= Dots 1" Wide = 1" Wide
* L
* Co. Identifier  ® = 6" Approx. Length
1" Wide * ° S 6" Apprax. Length
L . Ll W
Dots may have less
than 4' spacing
Full Line Radius or Arc Four Corner Dash Line
Continuous Excavation Marking
Mark in white paint the proposed centerline of
46 to 5006 ap ar dxcavaton.sTheanaximiimn sega@tion of axcavation marks is to be
reduced to a |l ength that can be reasonably see

excavation site warrants it. Mark lateral excavations with occasional arrows showingtiercava
direction from centerline with marks at curb or property line if crossed. Dots may be used for curves
and closer interval marking.

Stakes, Flags or Whiskers Excavation Markers

Delineate the proposed area of excavation through the use of: stajas, fidiskers to mark radius or

arcs, the four corners of the project or outlining the excavation project instead of using spray paint.
Limit the interval spacing to approximately 4
tobereducedta | engt h that can be reasonably seen b
excavation site warrants it. Stakes, flags or whiskers provided to illustrate arcs or radii may be placed at
closer intervals in order to define the arc or radius. Stéllegs or whiskers are white in color with the
excavatorés company identifier (name, abbreviat

0
y

Engineering Standards Manual 15 5thEdition



Single Stake Marking Center Point of Excavation Site

The single stake de-
fines the proposed
center of the excava-

tion site. The radius
of the excavation site
is to be clearly indi-
cated on the stake.

Section 2.01.04 Exceptions

Emergencyepairs may be performed without obtaining a permit priorthe repair.Emergency
repair work shall be completed in accordance with applicable directives fro@ith@f Orlando or
other authorities as expeditiously as possible. The City of Orlando Permitting Seamites
Transportation Engineering Divisishallbe notified on all emergency repair work by 1000 the
workday following the beginning of such repair work. An application for a-Rigitay Utilization

-
Single stake with
radius noted

This circle
illustrates the
radius indi-
cated on the
stake

Permit and payment of applicable fees shall be submitted to the Permitting Sewittés two

working days following commencement of emergency repairk by the person, company or utility
performing the emergencyepair work Repair work shall be exempt from the requirements of
Section 2.01.04 for prior notification to other agencies with the excepifayas utility companies,

but shall notify those agencies of the extent of repair work by 10:00AM the day following the

commencement of the emergency repair work.

Section 2.01.8 Stipulations

A. It is expressly stipulated and the permit holder agrees thanpts issued under this
section are a license for permissive use only. The placing of facilities upongrapécty

pursuant to this permit shall not allow or vest any property right in the halkdereof.

B. The rights and privileges set out in this ddiare granted only to the extent of the City of
'yR Ay G SNBpeimitAy
holder. Thepermit holderwill at all times assume all riskdefendand hold harmless or
indemnifythe Gty of Orlardo in any manner on account of the exercise or attempted

hNIFyR2Q4&

NAIKGE GAGE S

exercise by th@ermit holderof the aforesaid rights and privileges.

C. Thepermit holderor the agentrepresented by thgermit holderdoes hereby agree to
remove or relocate thatilities covered bythis permit at no cost to the City upon notice by
the City Engineer or upon legal notice published in not less than two weekly issaes of
newspaper of general circulation in the City of Orlando. The-afyimay shall beestored to
its original conditiorby and at the sole expense of the utility owner owitent. The failure
of a utility owner or its agent to remove or relocate such facility after the required notice
shall absolve the City of Orlando from any liability for damages that may arise sidta re

the removal of any such utilities.

D. Thepermit holderassumes full and total responsibility for compliance with this chapter,
supporting regulations, additional requirements of the City Council, City of Orlango,
other local ordinancesState ofFederal laws, ordinances or other directives that may apply

to the proposed work.

E Operations permitted by this section shall normally be coteldiérom 7:00 am to 3:30 pm,
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Monday through Friday, excludiijty observedholidays. Any deviatiofiom thes hours
requires prior approval from the Inspection Supervisor. Any overtime payrsiotdd be

in conformance with Section 3.10 andll be billed at current manpower expense rates. A
minimum of two working daysotice, in writing, requesting deviatioroim normal working
hours must be providedEmergency repairs are excluded from this time restriction. The
GwdzZ S 2F wdtkdr¥aowed k the Bb@ntown Orlando Central Business District
and on arterial ocollector streets on any weekday between theurs of 7 an-9 am and 4
pm-6 pm. A map outlining the boundaries of The Orlando Central Business District and a
listingof arterial or collector streets is available upon request from the Permitting Services
first floor of City Hall.

Section 2.01.6 Duration of Permits

A permit issued shall be construed to be a license to proceed with theamorkot as authority to
violate, cancel, alter, or set aside any of the provisions of the tecluadals, nor shall issuance of a
permit prevent the BuildingOfficial from thereafter requiring @orrection of errors in plans,
construction, or violations of this code. Every permit isssieall become invalid unless the work
authorized by such permit is commenced within sixn@nths after its issuance, or ifi¢ work
authorized by such permit is suspendedabandoned for a period of six (6) months after the time
the work is commenced. Not mottean two (2) extensions of time, for periods not more than
ninety (90) days each, may be allowed for the permit. Ttieresionrequestshall bemade to the
Building Officiain writingon companyetterheadwith justifiable cause demonstrated.

b23iSY &/ 2YYSYOSRZ¢ a4 dzaSR Ay UGKAA apfodedA 2y s &
foundation inspection. The work tgualify for this inspection shall be a complgtertion of the

foundation. In the case of permits not requiring a foundation, the qualifying work shall be the first

stage (i.e., a complete section of framing).

G! 0 yYR2YSRZ ¢ | & dza &definadyas rintfhaving réc&v@diah apgravedd K £ £ 0
inspection for work completed since the last inspection.

G! LIWNR PGSR LyallSOGA2ye a dz&ASR Ay UGKAagsseayOi A2y >
of components constituting a complete portion orcéien of a building based on accepted
construction industry standards and practices. In the case of large buildipgsjects, the term

GO2YLX SGS LR2NIAZ2Y 2 NJ a SRididgexficial codsidaririginy it frens i S NI A Y
the contractor before the permit is issued. The decision of the Building Official with respect to this
definition may be appealed to the Building and Fire Codes Board of Appeal in accordance with

Article XXVI of Chapter 2 of the City Code.

Section 2.01.0 Notification to Other Agencies

It shall be the responsibility of the developer/owwauilder to coordinate all utilities concerninits
development. All utilities shall be given notice prior to commencement of construdiatification
shall be made to the Sunshine &&neCall, Inc. by dialirgfl 1atleast48hours prior to start of work.

Section 2.01.8 Inspection and Approval of Work

The City of Orlando Permitting Services shall have the right to inspect and approve materials and/or
phases of work. Final inspectiand acceptance of work by the City@flando Engineering Inspector
must be obtained to document the completion of the wafkork will be considered incomplete until
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that portion of the permit indicating final inspection and approval has been signed d@ed by the
inspector.

Section 2.01.0 Warranty/Maintenance Bond

A.

B.

Refer to Section 3.22, Maintenance Bond Requirements.

Any failure shall be repaired by the permittee, at the direction of the City Engivébin

five working days unless the urgency of gireblem requires a quicker reactidgime. The

City of Orlando reserves the right to make emergency repairs at the expense of the
permittee/security upon proper notice.

Section 2.01.10/ending Operations

Vending operations shall be subject to the fallog general provisions:

A.

Vending operations are not permitted on the public rigifitway. Vending operations for
purposes of this section are defined as any person engaging in the sale, tratteeor
exchange of materials or goods including but fitited to fruits, vegetables oother
foodstuffs, souvenirs, trinkets, art objects, etc.

Any person engaged in vending operations on property abutting a publiexfigiry shall

be required to obtain an Engineering Peraniid/or Rightof-Way Permifor construction

of a driveway to provide access to the site. Parking to support the vending operations will
not be permitted on the public righof-way.

All Engineeringnd/or Right of Wayermits granted for driveways for vending operations
shall be issued foa single location and shall expire one year after approval by the City
Engineer.Failure to comply with the regulations contained herein shall be cause for
immediaterevocation of any permits granted for vending operations.

Section 2.0111 Temporary Right-Of-Way Use

A.

D.

The rightof-way utilization permits issued yermitting Services to private companies,
telecommunication companies, ok service providers and all other utiligpmpanies,
requires that public rightef-way will be restored to their origal condition obetter, within

the time stipulated on the permit or as provided in City Code. The City Engineer may grant
an additional extension of time upon showing of good cause.cényractor who fails to
comply with this Section shall not be issuety mew permits until aliolations have been
satisfied.

Contractors must provide photos of existing conditions of all areas that will be affected by
work within the rightof-way before work is to beginyhichincludesbut is not limited to
sidewalks, drieways, curbs, landscapes, and roadways. Failure to provide photos will make
the contractor responsible for repairing all damages within the work area.

Contractors shall make inspection requests through the Prompt System, (40Z%24&®r
online www.cityoforlando.netpermits when work is occurring. Contractors shall have
plans and permits at all times when working.

Any work performed in the rightf-way, including restoration, shall be completed by the
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completion date specified in the permit unless the City Engineer grants a time extension.
Upon completion of the work, the public rigbf-way will be restored to their original
condition or better. A final inspection is required by Permitting Services.

E. If a contractor fails to restore the public right-way, includindput not limited toany paved
surface decorative pavers, curbs, or fixtures, to their original condition or better, or fails to
completesuch restoration work by the completion date speifor providedbythe permit
or as otherwise specified or providdy the City, the City may perform any work or
undertake any otheactivity, which it deems necessary to complete such work and/or restore
the public rightsof-way. The City reserves theght to make emergency repairs at the
expense of the permittee/securityrailure to comply with this section shall be grounds for
denial of future rightof-way permits for utilities until restoration is resolved.

F. A contractor shall guarantee the restorati of any public rightef-way which the City
determines have been affected or altered by any excavation in the public-afiway or
any break or cut in any surface of the public rigbtsvay made by such contractor for a
period of twentyfour (24) monhs following the date of completion of restoration and
approval by the City. Such contractor shall take such action, where the City deems it
necessary to correct any deficiencies in such restoration work within such tf@nty24)
month period, no latethan five calendar days after receiptrdtice from the City or such
other date as may be specified by the City, and complete acitbn promptly but not later
than the date or any other deadline established by the Gigh contractor shall be liakite
the City for any costs incurred in connection with any stirective action. Failure to
comply with this section shall be grounds for denial of future rigfatvay permits for
utilities until restoration is resolved.

G. The contractor shall insure thatl monuments, section corners and property markers
are protected. Any damage will be repaired by a licensed surveyor approved by the City
Surveyor per Chapter 5.

H. lEf NBad2NrdA2y 62N)] akKlrtf oS R2yS Ay 002N\
Manud, and any other applicable standards, guidelines, or City Code provisions.

l. During the review process, an engineering permit may replace and/or be required in
addition to a rightof-way permit in cases involving extended repaving/resurfacing,
miscellaneos storm water system modifications or driveway reconstructions.

Section 2.02 Engineering Permits

An Engineering Permit shall be required in accordance with this section prior¢ortireencement

of any of the activities described herein. Such permitdl $f&required in additiorio any other
permit(s) that may be required by this Chapter or the City Code. The construction, reconstruction,
installation, alterations, repairs or any kind of work done under this Chapter must be in accordance
with plans and gecifications approved by the City Engineer.

An applicant for an Engineering Permit hereunder shall submit to the Permitting S@wisisnthe
following information as required:

1. Name and address of the owner, or agent in charge of the property cangptize
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proposed work area

2. Name and address of the party doing the work

3. Location of the work area

4, A complete description of the work to be dane

5. Wherever the proposed work includes or affects a public street or public parking
area, a construction and maintenance plan for traffic and pedestrian sigsage
required. This will be reviewed lifre City Transportation Engineer, to ensure
pedestrian andraffic safety

6. Such other information as the City Engineer shall find reasonably necessary to the
determination of whether a permit should be issued.

7. An upto-date onefoot contour topographical survey of the subject property with

all existing improvemeist shown. The extent of the survey shall include the
adjacent rightof-way and twentyfive feet (or further, if necessary to discern
drainage patterns) onto abutting properties, completely surrounding the subject
property. See Chapter 5 Survey Standards.

8. Unless digitally submitted,lleengineeringplansshall be formatted on 24 inch
wide by 36 inch long sheetandsix sets of plans shall be submitted to the Cil.
engineering submittals shall include, when required by the scope of the
improvements, pans for site geometry, stormwater facilities (including
stormwater management report and geotechnical report), sanitary sewer laterals,
erosion control, roadway, site parking, site access, traffic control signs, pavement
markings, traffic signal design,amtenance of traffic plan, work zone traffic
control design, site specific details and standard details. When plan and profile
sheets are used, master layout sheets shall be required. Revisions to approved
plans shall be accompanied with full explanatiomgransmittal letters and the
affected revised areas shall be highlighted. All submithilbe drawn using
engineering scales.

9. Private and Public Improvement cost sheets are to include mobilization,
landscaping, irrigation, debris and muck removatso

10. Orlando Lad Development Code requirements for Final Site Plan Review not
included in this list must also be submitted.

Section 2.02.01 Construction on Public Property Including Driveway Approaches

All persons desiring to construct, reconstruct, aikbr repair a driveway, sidewalgavement or

other structure, in, on, under or over a public street, sidewalk or parkway tower, raise or
change a curb within the corporate limits of the City shall obtain an Engineering Permit, as
described in thischapter, at Permitting Serviceall applicant disagreements with the ESM
requirements must be submitted in writing the City Engineer aridr the City Transportation
Engineer, if required. Rightof-Way Utilization Permit will also be required for it§ibpipes or lines,
material storage or refuse containers placed within a rghtvay to facilitate construction
projects.

A permit shall not be issued under this Section unless the applicant has previouslyfillesivaith
0KS / AG@ Qa nce a iNn&ideiopaNplyhdgior théiByidineering Perthi¢,bond as required
by City Code Article | Section 14.98L4.12 for contractors and 14.25 for limited specialty
contractors
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In any case where a permittee hereunder shall be in default or shaliofabmply with the
requirements of this chapter, the City Engingapon proper noticeshall order the completion of

the work on public property by the City and shall recover the cost from permittee as permitted by
law. Completion of the work will be piormed after giving proper notice to the permittee.

Section 2.02.02 Construction on Privately Owned Streets, Roadways or Parking Lots

All persons desiring to construct, reconstruct, repair, alter or grade any improved or unimproved
property which is proposed or intended to be used for a private street or drive with access to public
property shall first obtain an Engineering Perfriim Permitting ServicesDriveways and driveway
approaches which are constructed, modified, alteredepraired but are located on a private street
shall also be permitted by the Permitting Services

Section 2.02.03 Construction, Repair or Alteration on Privag Property

All persons desiring to make site improvements to private property by the construction,
reconstruction, repair, alteration or grading shall first obtain an Engineering Permit from the
Permitting Services. For the purposes of this Sectioninsjieovements shall bdefined as grading,
filling or excavation of unimproved property, installation of undergrounidastructure, additions or
alterations to existing building or other structures requiriaigerations to the ground and the
construction & new buildings or other structures, includipgrking lots.

Section 2.02.04 Preliminary (Mass) Grading Permit

This permitauthorizes site construction improvements to private property before more conventional
construction permits are issued by PermittiBgrvices. Tpermit will have two timeshe normal

city permitting feewill only be issued on a cabg-case basisand havea very limited scope of work.

It will only be granted if the owner can illustrai@the City Engineer, Planning Official &wullding
Officialthat a financial or timeline hardship can jeopardize the completion of the project. The scope
of work for this kind of permit is mainly to address lengthy environmental site cleanup jobs,
mitigations, soils consolidatigrinstallation d temporary/partial master stormwater systems,
stockpiling and/or other types of large earthwork related jodnsd shall not constitute a waiver of
other permit requirements such as floodplain development, discretionary land use permits and tree
retention and removal.

Section 2.03 Floodplain Development Permits

A Floodplain Development Permit shall be required in accordance with the provisions of this
Chapter and Chapter 63, part 2C of the City Code and shall be secured prior to the commen€ement

any deelopment activities for any building or structure (including placement of mobile homes)
locatedin an area of special flood hazard. A separate Floodplain Development Permit shall be
required for each building, structure or mobile home located in an arespetial flood hazard.
G5S8S90St2LIYSyidé¢ YSIya Fyeé YFYyYIFIRS OKFy3aS G2 A YLINI
not limited to, buildings or other structures, mining, dredging, filling, grading, paving, excavating,

drilling operations or permanent stoge of materials or equipment.

If the project proposes to alter the boundaries of a regulatory Floodway or the configuration of the
watercourse contained within the Floodway, the applicant shall submit the proposed grading and
drainage plans, stormwater magement plans, floodplain studies and all supporting computer
modeling to the FEMA Region IV Office for a Conditional Letter of Map Revision. The project will not
receive final approval until the proposed alteration of the watercourse and/or Floodwaydaies
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has been approved by FEMA.

If a proposed project will alter the boundaries of the Area of Special Flood Hazard as shown on the
FEMA Flood Insurance Rate Maps, the applicant shall submit the approved grading and drainage plans,
stormwater managemerlans, floodplain studies and all supporting computer modeling to the FEMA
Region IV Office for a Conditional Letter of Map Revision (CLOMR).

Within 30 days following completion of the entire project or a phase thereof, the applicant shall
submitenginedlDa OSNIAFASR O2LIASa 2F (GKS FAyLrtxX O2yaiNnN
management plans to the FEMA Region IV Office for the issuance of a Final Letter of Map Revision
(LOMR).

The City Engineer shall be provided with copies afeddted correspondence and shall sign the
NEIljdZA NBR &/ 2YYdzyAGe ! O1ly26f SRAIYSY(lH C2N¥ED

No development will be permitted in the designated floodway.

No development will be permitted in any Area of Special Flood Hazard designated as an unnumbered
A Zone (no ase flood elevation established) until a Conditional Letter of Map Revision (CLOMR) is
approved by FEMAIf an engineering permit has been issued with a CLOMR, a LOMR will be
required before the Certificate of Occupancy can be issued.

Section 2.03.0Application for a Development Permit for Constructingor Substantially Improving
a Structure

Applications for a Floodplain Development Permit for constructing or substantially improving a
structure shall be made to Permitting Services prior to any devedoy activities. Applications
may include, but not be limited to engineering plans drawn to scale showing the nature, location,
dimensions and elevations of the areaguestion, existing or proposed structures, earthen fill,
storage of materials or equipemt anddrainage facilities. Specifically, the following information is
required:

A. ElevationNAVD 88)f the proposed lowest floor (includid@sement) or the lowest surface
of any heating or air conditioning ductwork installeelow the lowest floor, of &proposed
buildings or existing buildings with substantiaprovements;

B. Elevation(NAVD 88p which any proposed neresidential building or existing
buildings with substantial improvement will be flopdoofed;

C. Signed and sealed certificate, separatenirthe submitted plans, from a registered

professional engineer or architect stating that the A@sidential floodproofed building
will meet the floodproofing criteria in Chapter 63, Part 2C;

D. Description of the extent to which any watercourse, swamptshalake or pond will
be altered, relocated or created as a result of proposed construction;

E. Description of the type, extent and depth of proposed fill and the elevation in relation
to mean sea level of the top surface of the fill;

F. Description of the typgextent and depth of proposed excavation in relation to mean
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sea level;

G. Plot plan, to scale, illustrating the locations of all proposed construction, fill, excavating
and other aspects of the development;

H. Copy of the proposed stormwater management repamt floodplain study, if any,
complete with technical supporting data.

Section 2.03.02 Floodplain Development Permit Attached to Building Permit

Whenever a Building Permit is requirfedt a structure within an Area of Special Flood Hadaed
Building Gficial shall also require, wherapplicable, the presentation of a valid Floodplain
Development Permit prior to the issuanagthe Building Permit. The conditions, plans, etc., attached
to the issuance of the Floodpldirevelopment Permit shall thereaftbecome part of the Building
Permit.

The Building Official shall require submission of an Elevation Certificate fggecChapter 5
Survey Standardd)y a registered Florida Professional Surveyor in order to determine that the
structure is in compliarewith the requirements of the National Flood Insurance Program (NFIP).
Specifically the following procedures must be followed:

A. As part of the final inspection, it shall be the duty of the permit holder to sulbonit
PermittingServices, a FEMA Elevationtifieate, (latestapproved form), preparedby or
under the direct supervision of a registered Florida Professional Surveyor. For information
2y 9t S@LGA2Y [/ SNIAFAOF(GSE FYR AyaidaNHzOiAzya
www.fema.gov.

B. When floodproofing is utilizeffor non-residential building only) the permit holder shall
submit the floodproofing certification at the time thexterior walls are completed to the
required flood proofed elevation. Said certificatisimall be preparedyor under the direct
supervision of a professional engineer or architect and certified by same, utilizing the
FEMA Floogroofing Certificate Form No. &b5.

C. Failure to submit the Elevation or Flgmdofing Certificate or failure to make the
corrections equired, shall be cause to hold the Certificate of Occupancy for the structure.
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Chapter 3: Inspection Procedures

CHAPTER-3INSPECTION PROCEDURES

Section 3.01 Introduction
The purpose of this chapter is as follows:

A. To provide information and guidance to projéxivners, Developers and their Contractors
O2yOSNYyAy3a GKS /AGeé 2F hNIIFYyR2Qa dzyAF2N¥Y NE
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maintain uniform standards throughout the City,

C. To eliminate possible disputes which may arise during construction through a lack of
adequate information, and

D. To assist and enforce Contractor compliance with applicable Standards, Codes and
Ordinances as adopted by City Council, without regard as to whéieeconstruction,
development, improvement or renovation occurs on public property or private property.

Section 3.02 City Codes and Standards

All construction within the corporate limits of the City of Orlando shall conform to and comply with
the reference texts listed in section 1.01.

Approval of construction plans by the City in no way constitutes a waiver of health and safety
standards or Federal and State laws. The health and safety of the citizens of Orlando is of major
concern to the City athtakes precedence over any of the approved plans and/or any agreements
that may be in effect concerning the project.

Section 3.03 Project Address

Each project is tracked by its street address. Should it become necessary to correct or change an
address tlat is shown on the permit, it is the sole responsibility of the Contractor/Developer to
contact City of Orland&ngineeringRecords Office at (407) 28267 and make all necessary
corrections. The Contractor/Developer shall obtain an individual addressafdrstructure to be
constructed. Address permits are issued through the Permitting Seriricesnsultation with
Engineering Recordsailure to show the correct address on the permit will cause delays in issuance
of the final acceptance for the project.

Section 3.04 Video Work In Progress

Contractor is to set up either an FTP site or video the progress of the construction. The video is to
include the progress of all work being performed on projects that will be turned over to the City of
Orlando at the end of the constructionThe video Bould include visual evidence that work is
constructed in accordance with the approved construction documents when the final product is not
open and obvious. The Contractor is to set up the equipment in such a manner that all construction
operations are isible during each stage. Itis not recommended that video be shot from the top of
buildings because the visual evidence on the ground is not clear. The contractor should provide
video documentation of pipe installation, backfiling and compaction openat road base,
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substructure and surface course ingstibn and compactionfor curb construction; utility
installation and backfilling; and sidewalk constructi@n private improvements, the City is
interested in areashat impactthe City of Orlandanfrastructuresuch as utility tiéns, driveway
entrances, and sidewalks.

A time stamp must be shown on the video and the contractor must also check the video frequently
to make sure it is in working order. All videos are to be handed over to Pewgrfggrvices daily.
+ARS23a Ydzad 0SS adzoYAUGGSR Ay 5+5 F2NXIFGZ FYyR
name, date of video and location of the video (such as structure number, type of pipe, etc.).

Section 3.05 Project Checklists

The followirg checklists are used, as applicable, for projects in the City of Orlando.

Section 3.05.01 Construction Plans Submittal Checklist:

1. Signed and sealed construction plans, four copies minimum.
2. FDEP approvals and permits for sanitary sewers.

3. Review by Park®f tree removal permits.

4. Recorded Plat

5. Payment of permit fees to the City of Orlando.

6. Payment of Concurrency Fees to the City of Orlafifdapplicable).

7. Payment of the Sewer Benefit Fees to the City of Orlando (if applicable).

8. Payment of Transportatiomripact Fees to City of Orlando (if applicable).

9. Floor elevationst least onefoot above base flood elevation for structures in
the floodplain.

10. FDOT permits when sidewalk or driveway approach is on, or drainage discharge
is into State righbf-way.

11. OrangeCounty permits when sidewalk or driveway approach is on, or drainage
discharge is into County riglf-way.

12. Sidewalks and wheelchair ramps shall be constructed in accordance with
applicable codes and standards as further described in the City of Orlando La
Development Code and/or the Americans with Disabilities Act (ADA).

13. All concrete within the City rigkaf-way shall be 3000 psi minimum.

14. Identification and street numbers must be fully visible from the street.

15. Drainage plans showing all details. Calculations and geotechnical reports (if
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16.

17.

18.

19.

20.

21.

22.

23.

applicable).

Restoration of publicly owned lands disturbed during construction and the sodding
of the retention areas and parkways.

Compliance with the Manual of Uniform Traf@ontrol Device (MUTCD) andith
all federal and state guidelines listed in Section 4.61.this document.

Erosion and Sedimentation Control Plan or SWPPP.
Water Management District approval (if applicable).

Recorded Conservation easement (if applieqbincluding Dewatering Permit, if
applicable.

FDEPR Notice of Intent to Use the Generic Pernait Discharge of Groundwater for
Dewatering Operationst sites where dewatering will occur.

City Wastewater, Industrial Waste PFeeatment Groundwater Perin at
contaminated sites.

City Sormwater Dewatering DischargesFnit, uncontaminated sites

Section 3.05.02 Public ImprovemerstChecklist

1.

2.

10.

11.

12.

Sanitary sewer inspected and accepted.

Storm sewer inspected and accepted.

Roadways inspected and accepted.

Traffic ontrol devices in place, inspected and approved by Transportation
Engineering and/or Traffic Operations Section (Signals).

Landscaping and irrigation inspected and accepted.
Sidewalks and handicap ramps inspected and accepted.
Curbs and gutters inspecteohd accepted.

SolidWaste facilities inspected and approved (if applicable).

Operation & Maintenance Manuals (4 copies required) provided by Contractor to
the Construction Manager, when applicable.

Warranties submitted and accepted.

Materials testingeports (daily and monthly progress) submitted and approved.

AsBuilt Survey submitted and acceptéske Chapter 5 Survey Standards)
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13.

14.

15.

16.

17.

18.

Verification by Permitting Services of payment of fees.

FDOT and/or Orange County project acceptance, when applicable.

Locate markings have been removed fully from site and surrounding areas.
Punch list items completed.

Stormwater laser profile and report.

Manifest documenting entire stormwater systemas cleaned following
completion of project.

Section 3.05.03 CommercidProject Checklist

1.

2.

10.

11.

12.

13.

14.

15.

16.

Sanitary sewer inspected and approved.

Storm sewers and retention facilities inspected and approved.
Landscaping and irrigation completed, inspected and approved.

Roadways and parking lots inspected and approved.

Traffic control devicem place, inspected and approved to include pavement
markings, signs, stop bars, handicap striping, etc.

SolidWaste facilities inspected and approved (if applicable).
Sidewalks and handicap ramps inspected and approved.

Materials testing reports reviewoth during construction and at final.

AsBuilt Survey submitted and acceptéske Chapter 5 Survey Standards)
Verification by the Permitting Services of payment of fees.

FDEP and FD@md Orange Countgcceptance when applicable.
Stormwater laser profileeport.

Locate markinghave been removed fully from site and surrounding areas.
Punch list items completed and accepted.

Final Inspection Certificate (for capital improvement projects)

Manifest documenting entire stormwater system vactored after conipleof
project.
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Section 3.06 Approved Plans

In accordance with applicable City Codes, the contractor shall maintain the final appeywaitted

set of projectplans on site at all times during the course of construction from the first day of the
project until final acceptance of the project. These plans are for the use of all contractors, sub
contractors andvendors and also for the review of all City personnel during construction and must be
available fortheir use in the performance of inspections. &gelto comply with this requirement
constitutes abreach of permit requirements and is justification for suspension of the work and/or
revocation othe permits.Plans are to be maintained in good condition throughout the duration of
the project. Approve plans shall not be modified without approved revisions submitted to
Permitting Services.

Revisions by the Owner/Contractbeveloperto the approvedpermitted plans shall be submitted

to all applicablegovernment agencies for approval prior to constiant of the revision. Non
compliance will caustie revisions to be null and void and will result in ramteptance of the work in
place. Any and alevisions to the approved plans shall be submitted to the Permitting Services and
approvalobtained prior b implementing/constructing the revised portion of the project. It is not the
policy ofinspection services to suspend work due to revisions of the plans resulting from varying
field conditions, field changes due to conflicts with existing facilitiestr@raormal occurrences.
However, it is the sole responsibility of the Contractor/Develaj@@wner to submit the revised
plans to the Permitting Services for approval.

Acceptance of the project is based upon the projects conformance with the appptaresiand City
Codes. Construction not conforming to those approved plans and Codes will not be acceptit until
revisions are approved by the City of Orlando and all other appropriate governmental entitigs; A

of all proposed revisions being subraittfor approval through any governmental agency $leafient

to PermittingServices.

Section 3.07 RightOf-Way Utilization

hNI FYyR2Q&a / AGe& [/ 2RS NBI dzA NBfaWayiUilizadion @endt for @l y i NI O (
construction operations that occwvithin the public righiof-way (Chapter 65.601). This permit ¢smn
obtained from the Permitting Services. See the Permits chapter of this manual fomfmraation.

Twentyfour hours prior to beginning your project you must contact the Permittingi&es Prompt
System (407246-4444) to schedule an inspection. This is necessary to insurathatspector is
scheduled for inspections of your work activities. The Engineering Inspector stesbbasible for
inspecting work within the scope of thepeovisions to see that the righif-way isrestored properly
including the removal of utility locates. The job shall be inspected against the provisions of the
approved plansand the City Engineer shall not issue a certificate of Completion until all such
provisions are met and amgquired tests are performed and accepted.

The contractor shall have all materials inspected before being installed, concealed or covered. The
contractor shall inform the Engineering Inspector at the time backfill or any gifteress which
should bemonitored is occurring, and provide any requested reports. The laying and simultaneous
coveringof power cables, telephone cables, television cables, and gas mains is allowed outside the
pavement.
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Section 3.08 Required Inspections

The City Engineer (or other appropriate official) shall carry out inspection and testing of all
improvements during construction and following the completion of each stage of construction to
ensure compliance with the approved plat or plan. Representattdse City shall visit the project

site to make a visual inspection of the progress of the work and methods of construction. If it is
determined that it was not done in accordance with the approved construction documents, the City
will notify the Contrator and the Developer/Owner and request that the necessary corrections be
made or tests performed to assure compliance with the approved construction documents. The City
Engineer or the Inspection Supervisor may issue stop work orders if correctionstanade as
instructed.

¢CKS /Ad& 2F hNIlyR2 dzaSa |y Fdzi2YlFIGSR AyalLISOGA:
to scheduleh y A LISOG A2y ad at NP Y LI 2464444, ToOdDésldeiobliRe got® O f f
www.cityoforlando.nefpermits To schedule an inspection the systamuires your permit number

and an inspection code found in the Prompt instruction brochuren@e information or a copy of

0KS &t NP Yredial(400) REROVK. dEailure by th€ontractor to schedule inspections will

delay the project and can result in nacceptance by th€ity of the work in placeAll required

inspections on Citpwned projects shall be scheduled with the appropriatei@hpmnprovements

Construction Manager or Field Representative. Contractor/Owner/Developer will be responsible to
uncover any work not inspected and approved prior to burial.

Section 3.08.01 Items Requiring Inspection and Approval

It is thesoleresponsbility of the Contractor/Developer/Owner to properly schedule the
requiredinspections A 24hour notice is required to schedule an inspection.

A. Gravity Sanitary Sewer Systems

House Lateral Connections
Commercial Lateral Connections
Pipe Line Installatioand Materials
Manholes and Clean Outs
Reconnections and/or Renovations
Materials Testing

Line Testing

NogakswdhpE

B. Force Mains

Pipeline Installation and Materials
Air Release Valves

Structures

Pressure Tests

Soils Testing

arwNPRE

C. Pump Stations

1. All Structure installationrad Materials
2. Pipes and Connections
3. Mechanical Equipment and Installation
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4. Instrumentation Equipment and installation
5. Electrical Equipment, Materials and Installation
6. Startup of Station to include the warranties and O & M Manuals

D. Stormwater Management Systems

Pipeline Installation and Materials

Structures Installation and Materials

Exfiltration and Underdrain Installation and Materials
Retention/Detention Facilities

Swales

Fences

ook wbE

E Roadways and Parking Lots

1. Base and SubaseMaterials and Installation

2. Asphalt or Concrete Surfaces Installation and Materials

3. Curbs

4, Sidewalks

5. Handicap Ramps and Facilities

6. Curbs and Gutters

7. Traffic Control Sighage and Pavement Markings

8. Maintenance of Traffic (vehicular and pedestrian)
F. Solid Waste Facilities

1. DumpsterPad Installation and Materials

2. Location

3. Address

Section 3.09 Reinspection Fees

Permitting Services will assess a reinspection fee upon disapproval of an inspection. All questions
pertaining to the reinspection fee schedidbould be addressed to Permitting Services.

Permitting Services shall withhold further inspectiamil such time as the outstanding fees are
paid. This may include, but is not limiteml holding the Certificate of Occupancy on any structure
and/or aceptance of the infrastructure fahe project. Further information may be obtained from
Permitting Services

Section 3.10 Overtime Reimbursementand/or After Hours Work

Should Permitting Services personnelrbguired to be present on the project site ypend the
normal hours, Permitting Services shall seetetmver its actual cost from the permit holderhe
responsible party is the entity, person, corporation and/or company naometthe permit as being
the party entitled to make improvements under tkenditions of the permit.

Requests for overtime (after hours) inspections must be submitted in writing on your company
letterhead.The letter must have in the subject line the project name, address, and permit number.
The first paragraph should contain the requested inspection date and time, type of inspection and the

Engineering Standards Manual 30 5thEdition



AyalLlSoiz2NRa yIFYSI AT Yy 2hbyfsispectioy &bmms& tolake§ulaNB |
working hours inspectionThed SO2 y R LJ NI ANJ LK Ydzad Ay Of dzRS
reimburse the City of Orlando for all overtime charges incutréd

Section 3.11 Inspection Schedules

Except as noted in the pait conditions, all inspections at the site shall be performed during
normal working hours. Normal working hours are between 7:30 a.m. and 3:30 p.m., exclusive of
weekends and holidays. The Contractor may schedule inspections other than the manrkial

hours only after giving written notice to Permitting Services 48 hours twitlhe work requiring
inspection.

Section 3.12 Materials Testing

City Codes and applicable standards require material testing as an integral part of all construction
within the corporate limits. Testing shall be of sufficient quantity to present an actual
representation of the work as installed.

All testing shall be at the direction of the inspector. Testitnich is not performed at the direction
of the inspector shall not beonsideredas acceptable.

In special cases in which the Contractor or the Owner/Developer is responsible for contracting a
testing lab, the lab shall be licensed to do business in the City of Orlando. It is the Coftr@ctor
and/or the Owner5 S @St 2 kjbrisibildy toNsBomit copies of all daily test reports to the
inspector. Copies of all progress reports shall be submitted to Inspection Services for review and
inclusion into the project files. Failure to comply will cause delays to the projectaldst some
casednspection Services may need to verify test data. Should this be necessary, the contractor shall
be responsible for the cost of those additional tests.

In all cases in which the City is responsible for the materials testing all requegtstioshall be
scheduled through the inspectoShould the contractor elect to schedule on site testing directly
through the testing lab on his own, he will have accepted the responsibility for payment of those
tests. In all cases where retests roadway coring are necessary, the Contractor/Developer shall
reimburse the City forthe actual cost of those tests plus an administrative fee. The
Contractor/Developer is also responsible for any minimum trips. The Contractor is responsible for
being ready fo materials testing when testing company is called.

Please be advised Inspection Services shall not authorize payment for any testing not scheduled

a2y
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shallbe paid in full prior to the release of the project.

Section 3.13 Temporary Erosion and Sediment Control

The Contractor shall provide, maintain and remove temporary erosion and sedimentation controls
according to the Stormwater Pollution Prevention RI8WPPP) as required by Florida Department

of Environmental Protection (FDEP). The SWPPP shall be developed according to FDEP Document

No. 62621.300(4)a) entitled "Generic Permit for Stormwater Discharge from Large and Small

Engineering Standards Manual 31 5thEdition



Construction Activitp §he SWPPP shall be approved by the City of Orlando prior to construction
andshall be submitted to Permitting Services by the Contractor prior to construcAdirprojects

that will disturb 1 acre of land or more shall submit a "Notice of IFfdeéiDERForm 62621-300(4)

(b) to FDEP and obtain the acknowledgement letter with the FDEP identification number of the
project prior to any construction activityAll projects that disturb ground of any size shall have a
SWPPP approved by the City of Orlandwe Contractor is responsible for keeping the FDEP permit
acknowledgement letter and the SWPPP at the project site at adktiior projects over one acre.
Contractor personnel that directly manage the construction project must obtain a FDEP
Stormwater, Ersion and Sedimentation Control Certificate prior to beginning of project or within
30 calendar days of commencement.

Temporary controls will be implemented to prevent soil erosion from the construction site caused

by stormwater runoff, soil tracking byqaipment, and/or wind. Temporary controls shall be
implemented as shown on the SWPPP. Best Management Practices (BMPs) included in the SWPPP
such as installation of silt fence, measures at construction entrances and exits that prevent soil
tracking, dustcontrol, and stabilizing of stockpiles shall be installed and maintained by the
Contractor. The Contractor shall be responsible for implementing any additional BMPs that are
necessary to comply with Federal, State and Local requirements at no additiostal The
Contractor shall notify the Engineer of any required changes and modify the SWPPP accordingly.

Sedimentation control shall be implemented according to the SWPPP and must prevent turbid
stormwater runoff greater than 29 Nephelometric Turbiditgits (NTUs) above background levels
from leaving the construction site. BMPs shall be installed and maintained by the Contractor
according to the SWPPRO HAY BALES shall be usgelvatering must be done by installing well
point systems or any othempproved method that will only discharge clear water with a turbidity
level below allowable standards. The Contractor shall be responsible for implementing any
additional BMPs that are necessary to comply with Federal, State and Local requirements at no
addtional cost. The Contractor shall notify the Engineer of any required changes and modify the
SWPPP accordingly.

The Contractor shall clean debris and soil from all new and existing storm sewer pipes and
structures within the project site after the cetruction is completed. The Contractor shall clean
debris and soil from all existing storm sewer pipes and structures outside the project area if these
materials originated from the construction site. The Contractor shall remove any soil deposits at
outfalls from pipes in lakes or ponds that were caused by the construction. The Contractor shall
remove all erosion control equipment after site is stabilized and storm system is cleaned.

Section 3.14 Site Cleanup

The project site will at all times be nm&hined by the contractor in a state of cleanliness for the
health and safety of persons working on or visiting the site and those persons living adjacent to the
construction site. Site cleanliness shall not be limited to thsiteconditions. The contcaor shall
remove materials and debris from public roadways and/or other public facilities adetame
necessary during the course of the project. All refuse and excess scrap materials displbbed of

in a proper manner. The site shall be kept @alas possible during construction.

Once the project has progressed to a point where Inspection Services begins to approve building
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finals, the Contractor/Owner/Developer shall maintain the roadways and part of the site that are
open to the general public free of soils and other materials witiali have migrated to that areln
addition to ongoing maintenance of the roadways and public areas, GoatractofOwner/
Devdoper shall isolate orgoing construction and the hazards tker from thepublic.

All portions of the project open to the general public shall be fenced, barricaded and otherwise
protected from all construction activity through whatever means acceptable to the City inspector.
Failure to comply will result in the thiholding of finals on the project and could result in work
delays.

The Developer/Owner shall prohibit, by the proper use of MUTCD approved closures and devices,
public traffic from using all newly constructed roadways until they are accepted and appoobed

open during construction. All newly constructed public roads the responsibility of the
DeveloperOwner until such time it is approved and turned over to the City of Orlando. It is also
highly recommended that all construction traffic be routdgtough a separate designated and
controlled construction entrance.

Section 3.15 Sanitary Sewer Requirements

All plans must be approved and stamped by\WiastewateDivision. The FDRrmits and approval
for the sanitary sewer must be in place or adetof intent to issue the permitnust be filed with
Inspection Services before construction begins.

All construction activities involving the construction of sanitary facilities require a preconstruction
meeting. The preconstruction meeting shall be shiled through Permitting Servicésr Capital
Improvements for City projects)

Section 3.16 Stormwater Requirements

Prior to the commencement of construction activities, all easemsimédibe recorded, akpplicable
LISNYAG& aKIFEf otés afiintght tdigsyé Ram govgring ageidciés SashVater
Management Districts, FDEP, efxcept in the case of a hold harmless agreement where the
easements can be recorded after construction begiPermitting Services may accept the letter of
intent to issue the permit in cases where the issuance of the actual permit is delayed
for reasons beyond the control of the OwnBuilder/Developer.

In all cases, construction of storm water facilities requires a preconstruction meeting. The pre
construction meeting shall be scheduled through Permitting Sereic€sapital Improvements.

Section 3.17 Traffic Control

The Transportation Engineering Services Division reviews and approves plans of all transportation
facilities constructed within the ® of Orlando. Both publicly and privately owned facilities are
within thejurisdiction of the Transportation Engineering Services Division and will be designed and
constructed in conformance with the applicable guidelines as adopted by the City of @rland
Compliance with MUTCD is mandatory within the corporate limits of the City of Orlando. Traffic
control plans shall be approved by the Transportation Engineering Services Division before the
issuance of permits. The contractor shall be responsiblegaring each employee supervising the
selection and placement of Maintenance of Traffic (MOT) Control Devices shall be properly trained
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by attending and successfully completing a Florida Department of Transportation (FDOT) approved

MOT course. Thetraith akKFft oS 4 F €S@St FLILX AOFo6tS (2
Copies of certifications shall be provided to the City Transportation Engineering Division prior to
implementing any phase of MOT. All inquiries regarding traffic control and watiagion issues

during construction shall be addressed to the Traffic Control Manager at (4037246

Section 3.18 Solid Waste Collection

All commercial developments shall have adequate solid waste collection areas with adequate access
and egress, independent of parking and loading facilities. Screens, dumpster pads and access drives
shall meet the most current edition of the Orlando Land Development Code. Dumpster pad and
compactor pad details can be found in tBEMDetails

All dunpster pad locations and enclosures shall be approved and accepted by the Solid Waste
Management Collection Services prior to acceptance by Inspection Services. Failure to obtain
approval of the pad location and/or the approach could result in the refu&adid Waste
Management to service the project and/or the holding of the Certificate of Occupancy until such
time as the Contractor corrects any problems in a manner acceptable to Solid Waste Management
Collection Services.

Section 3.19 Project Closeaut

In order to avoid closeut delays, several times during the course of the project you will be
prompted by city personnel to submit items to the Inspector for inclusion into the project files.
Following these guidelines will improve the chances that pooject will be closed out on time and
accordance with your schedule. Any questions you may have regarding the project status can be
answered by the Inspection Supervisor or your inspector. Feel free to contact these persons
whenever questions arise.

Prior to the final inspection by City personnel, including other City agencies in addition to Permitting
Services personnel, the following items shall be required prior to scheduling the final inspection:
(Private improvements)

A. AsBuilt Drawings, see Surv&fandards for requirements

B. Densities; Test Inspection Reports

C. 9YIAYSSNRDa OSNIUAFAOIGAZ2YA

D. FDEP clearance for Wastewater Collection

E. Payment of retest and overtime feesid After Hours fees (foraital
Improvements personnel)

F. Manifest documenting that entire stormwater systemas cleaned following
completion of project

G. Stormwaterpipelaser profiles DVD and report from Engineer
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Section 3.20 Administrative ClogBut

Upon completion of the project, Permitting Services shalticeba final orsite inspection. A punch

list will be issued upon completion of the final inspection. Items listed shall be corrected by the
Owner/BuilderDeveloper and approved by the City prior to final acceptance of the project. During

this time framethe FDEP certifications for the sanitary sewer should be filed with the Permitting

Services. These documents are to be submitted to the Engineering Plans Examiner responsible for

the project. Along with the FDEP certifications, the Owner is requireddmiswocumentation
verifying the actual cost of construction using contractor pay requeBtease beadvised that
Permitting Services will not release the final acceptance or Certificate of Occupancy on any projects
which show an outstanding balance. thar information concerning the requirements of the City

9YIAYSSNDRE hTTFAOS OlPsmistiSy Sendcés b phé R AREZBA2 y G | OG A Y

Section 3.21 Completion and Acceptance of Improvements to be Maintained by the City

Permitting Servicegn behalf of the City Engineer, accephprovements by issuing a Letter of
Completion The City Engineer shall be required to issue a Certificate of Completion only if the
Owner/Builder/Developemhas:

1. / 2YLIX ASR gAGK | ff NBBultsA NBxSyIiae tAa506
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3. Submitted results of any tests that the City Engineer may require

4. {dz6YAGGSR Fy C59t a/fSFNBR FT2NJ ! &8¢ ¢S

5. Submitted@9 Yy AAYSSNR& [ SGGSNI 2F / SNIATFTAOFGAZ2Y

6. Submitted itemized cost sheet to the Permitting Services for all facilities dediwated
the City

7. Documentation thathe City Engineer has conducted satisfactory inspections of the
improvemerts to be acceptd; Submitted the laser profile DVD and reports as well
as the Engineer of Recocdrtifying that the storm system is constructed and
functioning in accordance with the design.

8. Submitted a fixed assets form signed and sealed by Engineecofd

9. Submitted manifest documenting entire stormwater system vactored after
completion of project.

Section 3.22 Maintenance Bond Requirements

Prior to acceptance of the required improvements by the City Engineer through the issuance of a
Letter of Comfetion, the developer/builder shall post a Maintenance Bond for the repair or
correction of material defects of failures of the improvements for a period of two years following their
acceptance.
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The Maintenance Bond shall be in an amount equal to 15%ecddtual construction cost of all the
improvements or 100% of construction cost of utilities to cover sufficient replacement and shall
consist of a bond, equivalent cash deposit with the City, certificate of deposit, irrevocable letter of
creditbyaFlok R ok y1Z I OFaKASNRAE OKSO]l 2NJI OSNIATAS
be found orwww.cityoforlando.net The City Engineer shall create, maintain and provide approved
forms for each type of Maintenance Bond described immediately at¥dwe Owner/Builder/

Developer must ussaid approved Maintenance Bond forms and may not modify said approved forms
in any way. Any change or modification to such forms shall be disregarded and shall be unlawful.
Upon default, the City Council, City Emginor other applicable public body may exercise its rights
under the Maintenance Bond upon two days written notice by certified mail, return receipt requested,
to the parties to the instrument.

No less than ninety days before the expiration of the Mamaince Period, th®©wner Builder

Developeiis required to notify, in writing, to Permitting Services and the Division Manager of the City

2T hNIFTYR2Qa {GNBSGa FyR {G2NXgl SNISAGAAAZY 27
Services and othetepartments perform a final inspection of the accepted improvements. Attached

to this notification must be certified, signed and sealed copies of tHaudts of the project, as well as

GKS SyaiaySSNDa OSNIATFAOI i Aofdyict uch findl hapedfiod withi? y & ¢
thirty to sixty days before the expiration. If the City Engineer determines during the final inspection

that the improvements are in satisfactory condition and repair, then the Maintenance Bond shall be
permitted to expre and theOwnerBuilder/Developershall be released from further obligations

under this section. If the City Engineer determines during the final inspection that the improvements

are not in satisfactory condition or repair, the City Engineer may retiigi®wnerBuilder’'Developer

to correct said defieincy, maintenance problem, etEailure of theOwnerBuilder/Developerto

correct said deficiency shall automatically result in a default of the Maintenance Bond and continued

civil liability against th©wnerBuilder'Developer Similarly, th@©wnerBuildex 5 S @ S ffafuta® NI &
Yy20AFe GKS /AGe 9yAAYSSNI2NIS5AGAAAZ2Y al ylF3ISNI 27
of the Maintenance Bond expiration date and to request final inspectiofl,abka result in automatic

default of the Maintenance Bond and continued civil liability for deficiencies discovered after
expiration of the Maintenance Bond.

Section 3.23 Performance Guarantee Requirements

City Code states no final subdivision plat Ebalapproved unless a performance guarantee is filed
with the City in accordance with the section for the installation of required improvements. The
Developer is responsible for the performance guarantee; however, the performance guansayee

be posted ly either the Developer or the Contractor. The performance guarantee shall caritiply

all statutory requirements and shall be approved as satisfadiptiie City Attorney as to form and
manner of execution.

The amount of the performance guarantee shaldgual to the maximum estimated cost for the

installation of the uncompleted portion of the required improvements adjusted for inflation during

the maximum effective period of the guarantee based upon a bid or an estimate by the Engineer of
Record and sybct to approval of the City Engineer. In no case shall the amount be less than 110% of

the current construction costs of such improvements. The guarantee shall consist of a bond,
equivalent cash deposit with the City, construction loan agreement withcagrézed lending
AYyaiAalddziazys OSNIAFAOFIGS 2F RSLIAAG 2NJ ANNBG2O!
certified check upon a Florida bank all forms are available at www.cityoforlando.net.
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The effective period of the performance aqantee shall not exceed one year from the date of
approval of the Final Subdivision Plat or Final Site Plan.

The City Council may grant one or more extensions for an additionglearesffective period of the
performance guarantee for good cause showitowever, the City Engineer shall review the
performance guarantee and may require renegotiation of the amount of guarantee of the extension
period. The City Council may at any time during the effective period accept a substitution of principal,
sureties orother parties, upon recommendation by the City Attorney.

Whenever the required improvements have not been installed according to the terms of the
performance guarantee and no extension or substitution has been granted, the City Council may,

upon thirty days written notice to the parties to the instrument, declare the performance guarantee

G2 0SS Ay RSTFldAZ G I'yR SESNDOA&AS (KS /AdG&dQa NRARIKIGS
approvals shall be granted for the development until the Cityiriersy determines that adequate

progress has been made toward completing the remaining improvements.

Section 3.24 ABuilt Drawings

An AsBuilt drawing is a record drawing updated periodically during construction that accurately
depicts any material changgelocation and direction of utilities, changes in slope/elevation in parking
areas or any other deviations from the approved plamssBuilt Surveys will conform to the
requirements set forth in Chapter-5urvey Standards for Public and Private Devety.

All projects constructed within the corporate limits of the City of Orlando, which are dedicated to the
public or are privately owned and connected to publicly owned facilities, are required to submit three
sets of ashuilt drawings and two electriic copies in Microstation DGilé or an AutoCAD DWE: to
Permitting Services for review and incorporation into the profies.

The first set of files must be in PDF format. The PDF file must have bookmarks that will clearly identify
each shetin the file. The digital files must have the following characteristics:

The second set of files must be in one the following file formats: DXF &G or SHP (ESRI). Text
documents like energy calculations can be submitted in PDF format. Thdir@t®system must be

in FloridaState Plan€oordinates, ZonElorida EastNAD 83in U.S. Surveget. There must be either

a separate index that explains what is contained in each layer of the file or the layer name itself must
be self explanatory.

Section 3.25 Sanctions

LT GKS 5S@St2LISNk. dZAf RSNDRa tNRFSaaAz2ylt 9y3IAAy
described in this Chapter, then the City Engineer may choose one of the following sanctions:

A. Refuse to allow building permits to be issier any or all of the development;
B. Refuse to issue Certificates of Occupancy for any or all of the development; or
C. Refuse to issue a Letter of Completion for the improvements.
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CHAPTER-AJTILITACCOMMODATION STANDARDS

Section 4.01 General Regulations

The primary concern in the design and location of utility installations is protection of theofiglay

and the safety of the City of Orlando user. The placement of utilities within the pulblis-ofgway

and public easements shhk inaccordance with all applicable codes and current industry standards.
It shall be up to the contractor to coordinate all utilities concerning the project. All utilities shall be
given notice prior to commencemeaf construction. Notification shall be made to the Sunshine-One
Call system a811at least 48 hours prior to the start of work.

A.

As a general rule, a minimum of one lane of traffic must be maintained at all times and
adequate safety precautions taken.yAstreet, lane or sidewalk closure will require a traffic
plan submitted at least seven days in advance of the proposed closure and approved by the
City. If a detour is contemplated, the complete detour route must be indicated. Inclusive
dates of the propeed closure must be firm.

Prior to closing the street to traffic, the appropriate City agencies including police, emergency
(rescue, fire, etc.) and traffic control agencies shall be notified. The traffic control manager
must be called 24 hours pritw the closure at (407) 248704.

Traffic control devices in accordance waitceptedoracticegshe Manual for Uniform Traffic
Control Devices (MUTCD) and the FDOT Design Standards Index 600 series

Only one pole line will be permitted on each sideh® rightof-way. No pole lines shall be
placed within median areas of roadways or driveways. Only sjira¢esupport systems will
be permitted within the rightof-way. Any exception must be amply justified and approved
by the City Engineer.

All gagiping to be maintained by public and private utilities must comply withRdaeral
Sandards as listed in the Florida Public Service Commission RU 25

Attachments to structures such as bridges shall be carefully reviewed and may lolemhsi
under one or more of the following conditions:

Will not create a potential hazard
Will not affect the integrity of the structute

Will not adversely affect aesthetics of the structure

Will not hinder maintenance operations
Will not block the view ofraffic control devices

Will maintain minimum ground clearance equal to thequired for the structure

N o g > w NP

The utility line should be in conduit so that maintenance can be accomplished
from ends of structure without hindrance to the public

o

No consideratia will be given to approving flammable fluid pressure lines

9. If other locations are reasonable, attachment to the structure will not be
allowed. Each attachment will be considered on its own merits.
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G. Public rightof-way shall be restored to its originar better condition. The following
guidelines are established for this purpose.

1. At such locations where City signs and reflectors will interfere with proposed
construction, the permittee or his consultants will notify the City twefuyr (24)
hours in adance of starting work. All signs and reflectors will be removed or
relocated only by City personnel. Any signs or reflectors damaged, destroyed,
removed, or relocated will be replaced at the expense of the permittee. No private
signs of any type will begpmitted within the rightof-way.

2. Trees and/or shrubs destroyed during construction are subject to being replaced
by the permittee as directed by the City. All debris shall be removed by the
permittee at hisexpense. Dust control shall be mandatory. All vegetation shall be
provided the maximum protection as required by the Code of the City of Orlando.

3. Sodding operations are to begin as soon as fine grading and weather conditions
permit, as directed by the Git Any yards or part of the rigiuf-way in front of
private property that has a grass mat shall besoglded with like sod to existing or
better condition.

4, The indiscriminate cutting of trees or disfiguring of any, feature of scenic value
shall not be pemitted. This includes other methods such as the use of herbicides.
The necessary trimming or cutting of trees by utility companies in the interest of
public safety or continuity of utility service shall not be considered indiscriminate
where suchutilities cannot bypass the obstruction without violating the clear
roadside policy. Citiyee removal permits shall be obtained from the City's Parks
Division.

5. All utility locate markings must be completely cleaned around the area of the
permitted projectatthe2 y i NI Ol 2 NDa SELISyasSo

H. All landscaping within public rightd-way and public easements shetimply with the
following provisions:

1. The permittee shall not hold the City responsible for any damage to the plants
duringsubsequent righof-way constrution.

2. Plants in a median island within one hundred (100) feet of a crossmseshall
F2fft2¢6 GUKS C5h¢ 5SaAiaday {GFyRINR LYRSE g
requirements for installation and clear sight distances.

3. A minimumfour (4) foot mowingstrip shall be maintained between the plants
and the curb osidewalks/bikegpaths. If plants are desired in this mowing strip, they
shall be kept undemwenty-four (24) inchesAt no time shall clear sight distance as
established by the Florida Greenbadod& compromised.

4, Unless otherwise permitted or approved) rockboulders,above grounditility
facilities, stationary signs, or above ground monuments shall be allowed in the
medians.

5. Plantings shall be maintained at all times to prevent being a hazdttinafe
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operation of a vehicle, which includes the sight distance of drivers.

Trees planted within the righof-way on higrspeed roadwayshall bereviewed
for any special requirements by tl@tyQ BarksDivisionand the City Engineer.

Sprinkler headand irrigation systems installed adjacent to public roadways and
sidewalks shall be designeddosure public safety and shall not spray water over or
on the roadway or sidewalk area. They shall not be operated during high
pedestrian or vehicular travelnties.On norncurbed streets, the sprinkler head
shall be locatedway from the edge of pavemetd prevent damagdy vehicles
leaving the pavement

Section 4.02 Construction Standards

Utility lines of all kinds shall be constructed and installed bengwegisurface of the ground unleis
is determined by the City Engineer that soil, topographical or any other compelling conditions make

iKS
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established policies. The underground installation of incidental appurtenances such as transformer

boxes, pedestal mounted boxes for electricity or similar service hardwarerfonaaication utilities

may be required at the discretion of the City Engineer. Special consideration shall be given to the

placement of existing overhead utilities underground in redevelopment and infill project areas.

A.

All street, curb, sidewalk, drivewauyr, etc. construction shall be in accordance with
Chapter 6, Site Development Standards, of Ménual

Storm drainage pipe shall be in accordance with Chapter 7, Stormwater Management, of this
manual.

All open cutsareto be restored utilizing the Tharal Bondmethod, cost of restoration is
the responsibility of the utilitgontractor.

1.

The City specifies a method of pavement restoration known as the Thermal Bond
method. This process consists of adding asphalt to the pavement cut and
compacting the material to be flush with the surrounding asphalt surface. The
entire surface of the newly applied asphalt is then heated, reworked and regraded
along with the existing asphalt along the perimeter of pavement cut. The two
AdzNF I OSa | NB U & $oyforniiags€aimiRsS Paich ang edcBnsistent,
level asphalt surface. The utility contractor and the restoration contractor agree to
mutually warrantee the restored pavement surface for a period of two years.
Should the pavement surface fail or exhibisgplacement greater than ¥ inch
vertically during this period, the utility contractor will be required to restore the
pavement surface.

All overhead installations will comply with the current standards established by the FDOT
SSRBénd FDOT Utility Accommaitibn Manual, latest edition, and National Electric Code,
latest edition Poles or other structures to support aerial installations shall be installed at the
right-of-way line or as close as practical.

Any deviation from approved materials, location or cgt@n shall be grounds for stopping
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work. Furthemore,work shall be allowed only after thiastallationis deemed acceptable.

F. The following general provisions, including the proper sight distance requiremsiméd,
be followed:

1. Light and utility poles shall be at least eighteen (18) feet from edge of pavement
at right-of-way line. Poles are permitted to within twelve (12) feet from edbge
travel lane provided the pole is behind a barrier or a frangible baseaordance
with the FDOT Design Standards Manual. A minimum distariea (f0) feet will
be required from the edgef pavement on deceleration anatcceleration lanes.
Where design permits, fourteen (14) foot clearance shalidesl. In curb and gutter
sectionsset poles at the rightof-way line with a four (4fpot minimum from face of
non-mountable curb to front of pole. Poles shall nm¢ permitted in medians
except for temporary construction purposeand only ifincorporated within a
suitable barrier system.

2. Nonsingle family mail boxes, newspaper boxes, fire hydtaand other
obstructionsshall beplaced on private property or at the riglof-way line where
possible. Privatelywned boxesand other privately owned obstructionare
placed at the owne® exmnse and liabilityand shall beemoved/ relocated if
directed to do so by the City Engineer. Fire hydrants bhallaced no closer to the
roadway than eight (8) feet unless otherwise approbgdhe City Engineer.

3. Qossings (aeriabhall be in accordace with the National Electrical Safety Code,
and the point of maximum design sag of the lowest attachmehall bea
minimum of eighteen (18) feet over roadways and driveway crossings and shall
not interfere with existing or planned signal installation. Crossings (underground)
shall be at a fmimum vertical clearance thirtgix (36) inches below top of
roadway pavemenbr top of ground,whichever is lowerincluding ditch grade.

G. Devices such as sigrsttain poles, fire hydrants, above ground enclosures, and other
itemswhose construction and size would cause extensive damageetaice if struck are to
be located accordingo the standards for utility poles.

H. On projects where the fodfoot minimum offset would place the utility or other
obstruction in substantial conflict with the sidewalk/bikepath and, in the case of power
poles, wouldcreate an unreasonable conflicttwirequirements of the National Electrical
Safety Code angkher alternatives are deemed impractical, the minimum may be reduced to
o Hfiom back of curb. Each case where this deviation is proposed must be approtresl
City Engineer.

l. Where possibleexcavation will not be allowed within four (4) feet of the edgef the
pavement. This will necessitate that the utility be placed a sufficient distance from the
pavement and excavation where this requirement imposkaraship on the utility due to a
narrow distance between the back of curb anthe rightof-way or edge of
sidewalk/bikepaththe utility may place their facilitiesithin two (2) feet of the back of the
curb with speciahpproval from the Cit§ngineer.

J. These criteria shall not be appliéala minor segment of an existing utility installation
in such a manner as to result in misalignment of the installation or adjustment of the
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entire installation.

Section 4.03 RightOf-Way Crossing Standards

Section 4.03.01 Streets Crossed Without OpeCutting of the Pavement

Generally, crossings under paved surfaces will be made without cutting the pavement. Pavement cuts
will be considered only when pavement restoration will be accomplished Tikiignal Bond Repair
method and flowable filand permssion must be specifically granted on the permit. The primary
consideration in evaluating results for any open street cuts will be the safety and convenience of the

public.

A.

Subterranean crossings may be made by boring, jacking, pushing, pulling, driving or some
combination of these having a positive horizontal and vertical control. Jetting, except for
hydraulic compaction or tunneling is prohibited within City of Orlandbt-of-way. Pits
required for these crossings must be constructed no closer thé@etirom the edge of the
traveled way. If the crossing displaces the surface of the roadway by any measurable
amount, that section of roadway plus 25 feet on either sidéhefcrossing will be removed

and reconstructed to City specifications by the contractor.

Casings or conduits for crossings of planned or proposed roads, in planneebfigiasy,

that are to be installed during the road construction by the road contraetthnot require
separate permit. However, they shall be installed in accordance with tteggdations. If
these crossings are to be installed by anyone other than the road contractor, separate
permitting is required.

All pipe must be jacked with the egen or borel-andjacked anaxtended a minimum of
six feet beyond the edge of the traveled way or as directed by the City Engineer.

All such crossings shall be a continuous operation and be completed and the pits back
filled prior to ceasing theperation.

Casings will be required for underground utilities crossing under existing pavement where
the carrier conduit is of insufficient strength due to composition or depth of cover.

Casings shall be new prime steel pipe conforming to the requirenofSTM Designation
A-139. The minimum casing pipe size and wall thickness shall be as shown in Table 4.1 for
the carrier pipe size indicated:

Table 4.1
Minimum Casing Pipe Diameter

(Nominal Sizdnches) (Outside Dialnches) (Wall Thicknesgnches)

Carrier Pipe Casing Pipe Casng Pipe

4" 12" 0.250"

6" 14" 0.250"

8" 16" 0.250"

10" 18" 0.250"

12" 20" 0.250"

14" 22" 0.250"
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16" 24" 0.250"
18" 28" 0.312"
20" 30" 0.312"
24" 34" 0.375"

Section 4.03.02 StrestCrossed with Open Cutting in Pavement

The provisions set forth in this section shall be applicable to all underground piping installations,
regardless of location, unless prior approval is received from the City Engineer for special design
considerations. All construction shall be governed@$HA Safety and Health Regulations for
Construction and the Florida Trench Safety and Health Act shall be complied with at all times.

A Materials

1. Wood sheeting, when left in place, shall be pressure treated. Prior to
abandonment, the sheeting shall betao a level that is thirtysix (36) inches
below the finished gradeRecommended for temporary use for private
development and not in roadway.

2. Steel sheeting, when left in place, shall be as specified in ASTM A328. Prior to
abandonment, the sheeting shdle cut to a level that is thirtgix (36) inches
below the finished gradeFor steel sheeting requirements see Section 8.

B. Workmanship
1. Utility Bedding

a. Class B (Minimum Utility Bedding): The bottom of the trench shall be
shaped to provide firnbedding for the pipe. The pipe shall be firmly
bedded in undisturbed firm soil, or hand shaped unyielding material.

b. Class A (Special Utility Bedding): Should special bedding be required due
to depth of cover, impact loadings, or other conditions, "Cladseéting
shall be installed.

2. Unsuitable Material Below Trench Grade

Soil unsuitable for a proper foundation encountered at or below trench grade,
such as muck or other deleterious material, shall be removed for the full width
the trench and to the depth required to reach suitable foundation material unless
special design considerations received prior approval from the City Engineer.
Contractor shall notify City Engineer whenever unsuitable material is observed.

3. Extra Utiliy Bedding Material

When rock or other nortushioning material is encountered at trench grade,
excavation shall be extended to 6 inches below the outside of the bottom of the
utility, and a cushion composed of an equal mixture of sand and FDOT Noivhber
stone shall be provided.

4. Sheeting and Bracing

In order to prevent damage to property, injury to persons, erosion, ¢aser
excessive trench widths, adequate sheeting and bracing shall be provided in
accordance with OSHA regulations and The Florida i8atety Act.
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5. Excavated Material

Excavated material shall be safely deposited at the sides of the trenches where
space is available. Where stockpiling of excavated material is required, the
contractor shall be responsible for obtaining the sites to beduse

6. Material Disposal

Excess, unsuitable, and cleared or grubbed material resulting from the installation,
shall be removed from the work site and disposed of at locations secured by the
contractor. Excess material shall be disposed of in accordance wvigne City,
County, State and Federal regulations.

7. Borrow

Should there be insufficient satisfactory material from the excavations to theet
requirements for fill material, borrow shall be obtained from a source secured by
the contractor, and approved p the City Engineer

8. Dewatering

All installations shall be laid dry unless otherwise approved by the City Engineer. A
dewatering system shall be utilized in accordance with good standard practices
and must be efficient enough to lower the water level idvance of the
excavation and maintain it continuously to keep the trench bottom and sides firm
and dry. A dewatering plan, showing the pointiisfcharge and the method, shall

be approved prior to construction. Dewatering permits must be obtained by FDEP
and the applicable Water Management Distiiticcordance with their respective
requirementsprior to start of workthat requires dewatering No pollutedvaters

shall be discharged into sanitary sewers, stormwater systems, or waterbodies.
Discharged wates may be subject to testing for compliance with FDEP and NPDES
requirements.

9. Obstructions

It shall be the contractor's responsibility @ aware ofall existing conditions by
contactingunshineOneCalllocates to locate all utilities along the proposed
utility alignment in order to avoid conflicts. Where actoahflicts are unavoidable,
work shall be coordinated with the facility owner gperformed so as to cause as
little interference as possible witlhe service rendered by the facility disturbed.

C. Backfill
All open cuts in the roadway section of the rigiftway within the City of Orlandghall be
repaired using flowabl8ll as backfill. This controlled low strength matesiaall be designed
to meet the FDOT SSRBC design standard.

Protective concrete slalyaay be required for shallow installations astthllbe approvedy
the City Engineer, to protect the installed pipe against excessive loads.

D. Roadway and Pavement Restoration

1. Where the onlypractical installation requires pavement removal, the following
restoration policy shall apply
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Pavement or roadway surfaces cut or damaged shall be replaced by the
contractor in equal or better condition than the original, including
stabilization, base course, surface course, curb and gutter or other
appurtenances and sidewalks. The contractor shall obtain the necessary
permits prior to any roadway work. Additionally, tle®ntractor shall
provide advance notice to the appropriate authority, includingnitiing
Services, as requiregdrior to construction operations.

The materials of construction and method of installation, along with the
proposed restoration design for items not referred to or specified herein,
shall receive prior approval from théyCEngineer.

Where existingisphaltpavement is removed,; the surfacing material shall be
saw cut prior to trench excavation, leaving a uniform and straight edge, with
minimum disturbance to the remaining adjacent surfacingavers in
specialty streetsapes shall not be cut, but removed and replaced or reset
back to original condition. The width of cut of this phase of existing
pavement removal shall be the minimum necessary to allow for installation
of the utilities. Surface résration shall be perfomed by using th&hermal
Bond method. Patching limits are tde determined during permitting
application procedure. Longitudinal cuts to be restored to include a
minimum width of one lane including lane lines. Transverse cuts will be
restored including5 feet on either side of the cut limit unless conditions
dictate a more effective course of action. In some cases, it may be necessary
to mill the existing asphalt surface around the perimeter of the restoration
to match surface elevations.

Density test locations shall be random locations and shall be spaced not
more than three hundred feet apart where the trench cut is continuous.
Tests shall be required for each lane of the traveled way for the first lift,
second lift and the base. Feach300-foot section, a minimum of one test
per lane is required for the first lift (up to one foot above the utility). Testing
for the second lift backfill under the traveled way shall be a minimum of one
test per lane at twefoot vertical intervals for each crossiag 300-foot
section.

1. Tests for second lift backfill in other areas will be at the discretion
of the CityEngineer.

2. A minimum of one density test per lane for the base course for
each road crossing shall be required.

3. Concrete compressive strength tests nieyrequired at the
option of the City Engineer.

4. If any test results are unsatisfactory, the permittee shal re
excavate and reompact the backfill at his expense until the
desired compaction is obtaineddditional compaction tests shall
be made to eachide of an unsatisfactory tesas directed by the
City Engineer, to determine the extent of-egcavation or re
compaction necessary.
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5. Open cuts of traveled ways of any size will require satisfactory
density tests andubmission of reports by a geotechrieagineer,
licensed in Florida, to the CiBngineer prior to resurfacing or final
restoration.

Section 4.03.03 Canal and Ditch Crossings

A.

The minimum depth of cover for crossings under facilities identified as part of thefCity
h NI | Y R 2 QdiainagiN3ystdmMaid City approved secondary facilities, wdrietof
comparable size to the primary facilities, shal6beches from the top ofhe pipe to the
design or existing, actual canal or ditch bottom elevation, whichevewisr. The depth of
cover for crossing under all other canals and ditches sh&blyeches from the top of the
pipe to the design or existing canal or ditch bottom elevation, whichever is lower.

The minimum vertical distance for crossings over any waterways stzaifehes from the
bottom of the pipe to the existing Base Flood Elevation. Z&hénch minimum vertical
distance shall be implemented for the length of the crossing from the top of bank to top of
bank. The crossing shall not increase the existio@gyear flood éevation. A childproof
barrier shall be required focrossings over waterways. The crossing shall not impede
maintenance equipment amaintenance operations or the waterways.

Section 4.04 Inspections

A.

The permittee shall notify the Permitting Services astetwenty four hours prior to
beginning work and prior to commencing any subterranean road crossing whether by
opening, Horizontal Directional Driflack & bore or some combination of these. The
contractor is to call the Prompt system at (407) 24814 fa inspections. ThEngineering
Inspector will visit the site on which the work is to start. The inspeatyr check materials at

this time.

Underground facilities (buried cable, water lines, etc.) will not be covered until approved by
the inspector. Cable facilities need not be left exposed when buried by the direct burial
process when the contractor haprovided references demonstratingapablity of
competence of constructiostandards. The City reserves the right to require exposure of
installation to inspect correct depth of cover.

Backfill, pavement cuts, restoration, testing, etc., will be inspected as outlined in the
applicable sectionfahis article.

Failure of the permittee to obtain the appropriate inspections prior to proceeding with
work shall not relieve the permittee from +excavation or other measures necessary for
the inspection of the work.

All items found not to be in comphae with this section will be immediately corrected by
the permittee.

Theplans andpermit shall be kept on the site of the work until completion of the project.
When permit has been issued, the approved permitted construction drawing shall be kept
on sike and shall be open to inspection by the City Engineer or duly authorized persons.
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Work shall be considered to be active progress when the permit has received an approved
inspection within 180 days.

When permit has been issued, the approved construdtiawing shall be kept on site and
shall be open to inspection by the City Engineer or duly authorized persons.

Section 4.05 Maintenance of Traffic

A

Authorization is required for all construction or maintenance activities that require the
closure of angtreet, travel lane, public alley or sidewalk within the City. Authorizatiolean
obtained from the TransportatiorEngineering Services Divisiat (407) 2463704.
Authorization isnot required under the following conditions:

1. When construction or mainteanceactivitiesoccurin asinglelaneand the duration of
the restriction will not exceed60 minutes as long asvo-way trafficis maintained
utilizing properMUTCD traffic control devices and techniques. (Note: existing traffic
conditions andocationmay result in work hour restrictions as determined by the City
TransportatiorEngineer).

2. During emergency conditions wherein health safety and welfare of the public is in
jeopardy.

Unless otherwise provided, all roads within the limits of the permitlsigekept open to all
traffic by the permittee. When approved by the City Transportation Engineer, traffic may be
bypassed over an approved detour route. The permittee shall keep the portion of the project
being used by the public, whether it is throughffic or local traffic, in such condition that
traffic will be adequately accommodated. The permittee shall furnish, erect and maintain
barricades, warning signs, delineators, flagmen or pilot cars in accordance with the wfanual
uniform traffic control devices (MUTCD) published by the Florida Department of
Transportation. The permittee shall also provide and maintain in a safe condition, temporary
approaches or crossings and intersections with trails, roads, streets, businesses, parking lots,
residencesgarages and farms. The permittee shall bear all expenses of maintaining the
traffic over the section of road undergoing construction and of constructing and maintaining
such approaches, crossings, intersections and other features as may be necessaigldMate
stored at the site of the work shall be placed so as to cause no obstruction to vehicular or
pedestrian traffic.

The Owner/Developer/Contractor is required to submit a Maintenance of Traffic (MOT)
traffic control plan to the TransportatioBngineerig Services Divisi@s an attachment to

the construction permit plans submittal, for approval prior to commencement of
constructionactivities on all roadways and within all riglatf-way within thecorporatelimits

of the Cityof Orlando. This planisquired on all publicly owned roadways and any privately
ownedroadway that is accessed by the general public. The MOT plan submittal must be
signed andsealed by a Professional Engineer registered in the State of Florida.

Detour plan processing information for n@mergency road closures, such as described
above, is available from the City Transportatiemgineering Services Division

When an open cut of a city road has been authorized and a detour traffic route has not
been requested or approved by the City Transportation Engineer, no lane closure will be
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authorized prior to 9:30 a.m. or later than 3:00 p.m. without specific and individual approval.
In the case of a twavay/two lane road, one lane traffic may be authoriziedling this period.
In the case of a twavay/four lane road, tweway/two lane traffic will normally be required.

Appropriate signage in conformance with the MUTCD will be required at all
construction/installation sites within the road riglof-way.

Section4.06 Restoration and Cleanup

A.

The permittee shall insure that all monuments, section corners and property marks shall be
protected and perpetuated in accordance with the surveying standards established by this
manual(see Chapter 5 Survey Standards)

The permittee shall be liable for all damage, injury or loss to persons or property of any
character resulting from any act of commission, omission, neglect or misconduct in the
performance of work by the permittee, his employees or agents. The permitteetshall
further liable for damage, injury or loss to persons or property arising from or as result of
defective work or materials.

Where any work disturbs the area outside the roadway, the permittee shall insure that
the area is completely restored in a manm&ceptable to thedty.

Existing utilities that are damaged, destroyed or temporarily removed by the permittee
shallbe replaced or repaired by the permittee at the direction of the owner with no expense
to the City or the damaged utility owner.

The permitee shall insure that work site cleanup and property restoration follows
construction/installation operations without delay. In order to maintain an acceptable site,
debris and waste material shall be removed from the site immediately and daily trenching
shall be coordinated to provide a minimum overnightotected trench opening. Site
maintenance, along with ongoing cleanup and final property restoration shall be subject to
the direction and approval of the City Engineer.

Restoration of sidewalks, comte curb, driveways and similar items shall be subject to
the following:

1. Repair of these items requires that a saw cut be made at the nearest joints and all
concrete within the area be removed and replaced with like material to a condition
equal to or beter than existing at the commencement of construction. In the event
of longitudinal driveway cuts, the damaged concrete shall be removed and replaced
to the first adjacent joint.

2. Asphaltic concrete shall be repaired or replaced by saw cutting the asphalt and
base forthe entire width and replacing the base and asphalt in accordance with the
open streetcut requirements

Pavemenimarkingsshall be subject to the following:

1. Utility companies or contractors having permitted construction within paved
sections of roadways that disturb or destroy current pavement markings shall be
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required toreplace such pavement markings with approved reflectorized paint or
plastic markingnaterialas required by Chapter 8 of this manual and to restore such
markings to theioriginal condition.

When new turn, bypass, deceleration and/or acceleration lanes are to be
constructed, astriping plan shall be included in the engineering submittal for

approwal by the Traffi€ngineer. Striping shall be completed by the developer in

accordance with the approved plans.

All markings due to utility locates are to be removed completdirkings located
outside of permitted areaarei 2 06S NBY2OSR | a ¢Stfo
responsibility to remove the markings.

Section 4.07 Safety and Convenience

The safety provisions of applicable laws, ordinances, building codes and constructiostaiides
observed. Machinery, equipmenbd other hazards shall be guarded in accordamitke the safety
provisions of thevanual ofAccidentPrevention ofConstruction published bihe Associated General
Contractors of America, to the extent that such provisions are nobmtradiction with apficable

laws.

A. The permittee will take all reasonable precautions for and be responsible for initiating
maintaining and supervising all programs relating to the safety of all persons and property
affected by or involved in the performance of his work undeRightOf-Way Utilization
Permit. The permittee will take all reasonable precautions to prevent damage, injury or loss

to:

1.

2.

3.

All persons who may be affected by the performance of his work, including
employees.

All materials and equipment at the work sitechdion.

All property at or surrounding the work site.

B. In any emergency affecting the safety of persons or property, the permittee will act with
reasonable care and discretion to prevent any threatened damage, injury or loss.

Section 4.08 Landscapingnd Irrigation Systems

A Landscaping and irrigation systems for work coming under this section shall be subject to
the following general provisions:

1.

Installation of any landscaping and irrigation systems and/or related materials
within dedicated or planad public rightsof-way is prohibited without the express
approvalof the City Engineer. This approval shall be based on the issuance of a
Plumbing Permit for irrigation systems and an approved landscape plan for
landscaping authorizing such installationamnstruction. The construction plans

are to conform to the most current Florida Building Cadaintenance of any of

the aforementioned projects will be the sole responsibility of the system owner(s).

Personsand equipment maintaining any authorized lawdping or irrigation
systemsnust perform such maintenance work in a manner so as not to create safety
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hazards oobstruct vision or normal traffic flow.

If, in the opinion of the City Engineer, damages in or adjacent to the-ofghly

are deemed to hae been caused by construction of a landscaping or irrigation
system,restoration will be the responsibility of the permittee during and after
construction andor the length of the required warranty period.

B. Landscaping under this section shall be sulfi@the following:

1.

No landscaping or improvement to existing landscaping shalubi®orized tobe
planted or constructed within the righaf-way unless construction plans have been
approved by the City Engineer through the Permitting Senbésion

Landscaping in a median island and within one hundred feet of either end shall be
installed at and maintained at a maximum height of twefuyr inches above road
grade centerline. Normally trees will not be authorized to be installed in medians,
unless aar recovery zone and clear sight distance requirements are met.

A fourfoot mowing strip should be maintained between plantings and the curbs
wherever possible.

No rocks, boulders, railroad cross ties, heavy timbers or other obstructions shall
be usedwithin the rightof-way without special and specific written permission.

For limited access divided highways or roads, or undivided highways or roads (four
or more lanes) having a minimum design speed of fifty miles per hour, trees shall
be a minimum of tirty feet from the edge of the through lane or eighteen feet
minimum from the edge of an auxiliary lane.

On divided or undivided City highways or roads, trees will not be authorized to be
planted in the clear recovery zone adjacent to the traveled way shiotheManual

of Uniform MinimumSandards foiDesignConstruction andMaintenance foBreets

and Highways (green book) as published by the Florida Department of
Transportation.

Poisonous plants shall not be planted in any plahaededicated public ght-of-
way.

Landscaping planned for either the parkway or median strip will not be authorized
if, in the opinion of the City Engineer, such installation would create a safety hazard
or sight obstruction. See section 4.02 for construction standards.

Root bariers may be considered if landscaping is installed within certain distances
of City utility lines.

C Irrigation systems coming under this section shall be subject to the following:

1.

No irrigation systems or appurtenances thereto shall be placed witkinigtof-
way unless construction plans have been approved amadla permithas been
issued to a City or State licensed contractor. The construction plans are to
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conform to the most current Florida Building Code.

2. The sprinkler system must be instaliadsuch a manner so that it will not create a
traffic or safety hazard.

3. Road crossings will be made in accordance thithchapter Any deviation from
these regulations shall result in issuance of a violation notice and possible
revocationof the permit.

4. Minimum cover, other than under thead bed for irrigation systems shall be
twelve inches if piping is used and six inches if a feeder hose with drip line is used.
Required cover of any irrigation system or appurtenances, underahe bed
may be foundn this chapter

5. No jetting (air, water, etc.) is authorized within any rigiftway in the City of
Orlando.
0. Pumps, wells, electrical control devices and other associated items relating to

irrigation systems, unless specifically approved by the City Engineer, will not be
installed inpublicrights-of-way. When approved, all controllers, well headtsl
electrical control panels shall be enclosed in a bejpade vault, with a solid top
flushwith grade.

7. Irrigation systems will not be authorized, either in public rigbftsvay or on
private property, which are designed or construttte irrigate parkway strips by
directing water flow from sprinkler heads over sidewalks and/or bike paths.
Unauthorized irrigation systems such as herein described will be subject to legal
actionand penalty as prescribed by law.
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CHAPTER-SSURVE®TANDARDS

NOTE:AIll surveys submitted to the City of Orlando require a raised embossed seal with signatue
verifiable digital document containing a digital seal and signature as defiried-lorida Administrative
Code 5:1.7.062 for the survey tod considered valid.

Section 5.01 Record Plat Review Procedsngineering Services Division

One of the functions of the City of Orlando Survey Ser8eetioris to review Record Plats prior to
approval by the City for conformance with thdditional City of Orlando platting requirementss
well as conformance with Florida StatfS) Chaptel77 prior to final approval by the CBurveyor

When plat review reveals errors and omissioristter detailing them will be sent to the Professional
Surveyorand Mapper (PSM) signing and sealing the pMdgo comments are provided through
ProjectDox (1 KS / A (& Q RA épyivil dlso beBdditkoShe PladsiBx&rhar rocessing
the plat. If, during subsequent review, errors and omissions contmaoecur, the PSM in responsible
charge may be required to meet with the City Surveyor.

t NA2N) 02 GKS FASER AyaLlSoGAazy 2F tSNXYIFySyid wST¥
charge will be contacted by the office 8firveySrvices and an insjpéion will be scheduled. If the

field inspection failghe PSM in responsible charge will be required to contact the office of surveying
services and schedule a meeting at the site for additional inspections.

Section 5.02 City of Orlando Record Plat Regments

The Permitting Servic&ivisionprocesses final record plats through the City agencies for review and

approval and ultimate recording of the finaylar of theLJt G G GKS hN} y3IS [/ 2dzy
Office. A copy of our checklist used&view each plat can be found on the City of Orlando wepsite

the end of this chapteand includedwith all subdivision applications. The checklist contains a
summary of the requirements &fSChapter 177 Pastl and 3, and additional plat requirements by

the City of Orlando per FS 177.0lt1s required that the Surveyor and Mapper in responsible charge
acknowledge the use of our check list by submitting an executed copy, signed and sealed along with

the plat submittal to the City of Orlando.

Section 5.8 AsBuilt Survey Requirements

Definition of AsBuilt Survey as defined in-2J.050 of the Florida Administrative Code: a survey
performed to obtain horizontal and/or vertical dimensional data so that constructed improvements
may be located and delineatedlso known as a Record Survey.

Per 5J17.052 of Florida Administrative Code:

Minimum Technical Standards (Standards of Practice): Specific Suregy, afid Report
RequirementsAsBuilt/RecordSurvey (a)whenperforming asbuilt or record surveys, theurveyor

and mapper shall obtain field measurements of vertical or horizontal dimessioconstructed
improvements so that the constructed facility can be delineated in such a way that the location of
the construction may be comparedtiithe constructon plans. (b) whethe surveyor and mapper
prepare asbuilt maps they will clearly show by symbols, notations, or delineatitimsse
constructed improvements located by the survey. (c) All maps prepared shall meet applicable
minimum technical standardsd) The vertical and horizontal accuracy of the measurements made
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shall be such that it may be determined whether the improvements were constructed consistent
with planned locations.

I All development in the City of Orlando, both Public and Private require-anihSurvey.

A. All PUBLIGmprovement projects constructed in the City of Orlando require abak
survey prepared by a Florida Licensed Professional Surveyor and M@&pe). The
requirements have been commonly referred to as City Standards Section #01050, which is a
reference to the front end documents of the City construction documents.

1. Scope of Work

a. Provide surveying and field engineering services foptbgect:

I Professional surveying and mapping work required for
the execution of the contract, including verification of
existing survey data, and production of thebist
Survey.

. Civil, structural or other professional engineering services
required by thecontractdocuments or as required in order
to execute the € y (i NJ- cOnsteuddidih anethods.

b. Survey Services

i. The Contractorshall retain the services of Rlorida
Licensed PSMvho is licensed and approved by thigyC
Surveyorto provideprofessional surveying and mapping
services to maintain survey control, layarid stake the
layout needed for constructior.his includeperforming
the progressive sbuilt survey duringthe construction
processA Final Aduilt Survey, signed and sedlwill be
required at the completion of the project.

C. Field Engineering Services

i. The asign for construction drawings (such as design of
shoring, protection of existing structures and bracing for
formwork) shall be designed, signed and sealsda
professional engineer licensed in the State of Florida.

. When requested by the dbstruction Manageror as
specified in thecontract documents, inspections or tests
shall be performed under the supervision ofFéorida
licensed professional engineer. The licensed professional
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engineer shall sign and seal these inspections or tests.
2. IMPLEMENTATION
a. Qualifications of Surveyor and Mapper

i. The FloridaLicensedPSM who is proposed by the
Gontractorto provide services for thgroject, issubject to
the approval of thdesigrEngineerand theCity Surveyor
Prior to any services being performed, then@actorshall
submit the name and address of any propodiegnsed
professional and a written ackmtedgement from thd°>SM
stating that they have the hardware, software and
adequate scope of services timeir agreement with the
Qontractor to fully comply with the requirements of this
specification. These submittals shall be provided to the
GonstructionManagerprior to the Notice to Proceed. It is
recommended that thePSMattend the Preconstruction
meeting. It is mandatory that anfPSMwho has not
previously performed work for the City in the past attend
the Preconstruction meeting.

b. Project Survey Requirements

i. The surveyor shall locate, reference and preserve existing
horizontal and vertical control points, including any
property cornersshown on theconstruction plardrawings
prior to starting any constructiorwork. If the PSM
performing theworkfindsany discrepancies that will affect
the project, the @ntractormust immediately report these
findings to the ©nstruction Managerand the @y
Surveyor All survey work shall meet the requirements as
defined in Florida Administrate Code5317-050(1Q as
referenced in the beginning of this sectid®eference and
preserve all survey points during construction. If survey
points are disturbed, it is the responsibility of the
Q y U NJ BBl MeEetithe points atthe £ZY (0 NI Ol 2 NR &
expense. Copies of the { afi@dnotes and/or electronic
files for point replacement shall be provided to thayC
Surveyothrough the @nstruction Manager

a. The PSMshall locate all improvements for the
project as-built survey usingFloridaState Plane
Coordinates Zone Florida East, North American
Datum of 1983or the horizontal datum and the
North American Vertical Datum of 1988 the
vertical datum, with a reference to the horizontal
control points and verticalbenchmarls as
referenced on theonstuction plansThe @y will
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providethe Contractor withelectronic files of the
construction plardrawings to be used by tHeSM
in complying with these specifications.

b. The construction layout shall be established from
the reference points shown or listed on the
construction plardrawings.The accuracy of any
method of staking shall be the responsibility of the
Gontractor. All construction layout staking shall be
done sub as to provide for easy verification of the
work by the @y. Maintain stakes arldr markings
on the ground identifying the stations for the
construction baseline a minimum of 100-foot
intervals or as required by the o@struction
Managerduring constration.

. Use survey control points to layout such work tasks as the
following:

a. Clearing, grubbing, work limits, righf-way lines
and easements.

b. Foundations, column locations and all work
associated with structures.

C. Locations for pipelines and all associated
structures and appurtenances.

d. Road work:

i. Stakes for grading, fill, curbs, radii,
sidewalks and all other work requiring
specific  horizontal anf@r vertical
alignment.

. Gravity utility pipe slope andnvert
elevations to assure precise location.

e. Locations and elevations required for any other
Project work.

f. A Florida licensedPSM shall reference and
replace anyproject control points, boundary
corners, benchmarks, section corners, aty
other control monuments that may be lost or
destroyed, at no additional cost to theitg
Establish replacement points based on the
original survey control or as directed by thi#yC
Surveyor Copies of all reference field notes
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and/or electronic fils for point replacement must
be submitted to the @y Surveyorthrough the
Construction Manager

B. AllPRIVATHevelopment projects constructed in the City of Orlando require abudls
survey prepared by a Florida Licensed Professional Surveyor and M@&He). The
requirements for the aspuilt survey are exactly the same as the requirements for Public
Improvement projects except for the public construction requirements and the agreements
between the PSM, the Contractor and the Construction Manageleined in the previous
section A

1. A licensed PSM shall reference and replace any project control points,
boundary corners, benchmarks, section corners and any other control
monuments that may be lost or destroyed, at no additional cost to the City.
Establit replacement points based on the original survey control or as
directed by the City Surveyor. Copies of all reference field notes and/or
electronic files for point replacemeshallbe submitted to the City Surveyor

2. The PSM shall locate all improvemerfibr the project aduilt survey using
Florida State Plane Coordinates, Zone Florida East, North American Datum of
1983 for the horizontal datum and North American Vertical Datum of 1988 for
the vertical datum, with a reference to the horizontal contralimts and
vertical benchmarks as referenced on the construction plans.

C. Accuracy of all constructed public stormwater and sanitary sewer improvements, and those
connected to the public system, shall be within0.5feet(# 0 K2 NAT 2y G I-f f & | yF
HPnéO OGSNIUAOKT & 2 Fonsdtiicion plautaiviigd. B §o e, sBIOG SR 2
sanitary sewers be constructed on slopes flatter than the minimum slopes as stipulated in
Chapter 9 of this manual, nor shall minimum clearance criteria be violated. For Public
Improvement projects the Contractor shall require tHeNPto include a statement on the
asbuilt survey that all constructed improvements are within the specified tolerances unless
specifically noted as not being within the construction tolerance. These variances shall be
ONRdzZAKG (2 (KS 2aa3s@rsEnad nbteingxdty therasilyinfogniatiok
shown on the aduilt survey. All abuilt storm and sanitary improvements for bd#UBLIC
andPrivateconstruction must be drawn on a layer beginning witB MRM for storm pipes,
structures and hardwar, and a layer beginning with-SSWR for sanitary sewer pipes,
structures and hardware.

D. AsBuilt SurveyRequiremensfor BothPublicand Private Improvements

a. The @ntractoror developershall require thd=loricaLicense PSMo locate
all improvements for theoroject as-built survey using-loridaState Plane
Coordinates Zone Florida East, North American Datum of 1983
horizontal datumand North American Vertical Datum of 198% vertical
datum asreferenced on theconstruction plans, unless another datum is
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specified on said plan$his includes referencing the control points to the
specified datunor datumsupon which they are basedhe @ntractoror
developershall obtain an electronic copy of tikenstruction pandrawing
filesfor use as a base for ttas-built surveyfor the PSMTheas-built survey

shall clearly show the designed and constructed locationssartital data

for ease of comparisobetween planned and constructed improvements
This shall be acoaplished by adding thas-built information on a separate
CAD levaor layes, while keeping all the design callts and construct
requirements visiblén grayscaleTheas-built information shall be labeled as
such and be shown with a bolder text weigint order to be easily
identifiable. Theas-built survey shall include all storm and sanitary sewers
and structures, cleaouts, potable and reclaimed water mains, meters,
valves, force mains, gas mains, irrigation linem¢h and larger), process
piping electric and communication duct banks, traffic and pedestrian
signals, pull boxes, cabinets, transformers, structures, drainage conveyance
systems, retention ponds, fences, pavement, curbs, sidewalks, driveways,
relocated utilities, appurtenances and kings. All planned improvements
referenced by station and offset on tipans, shall also be referenced on the
as-built survey in the same manner. All constructed improvements that have
location and/or elevation information calleaut on theplans, shalave the
same information identified on thas-built survey. If a structure information
table was provided on thelans, then theas-built information shall be
shown in the table. Design callits shall have a thin strike line through the
design catbut andall as-built information must be labeled (or abbreviated

G! .60 YR 0SS aKz2gy Ay | 02t RSNJ G4SE
and drainage flowf AyS St S@F A2y akKz2da akKlff ¢
intervals and grade breaks.-hsilt survey shots shall be taken at the same
locations as shown on th@ans for ease of comparison. Any variations from
required material sizes or typesahalso be noted All asbuilt storm and
sanitary improvements must be drawn on a layer beginning wiiRM for
storm pipes and structures and a layer beginning wiBS¥VR for sanitary
sewer pipes, structures and hardware.

E. Submittal Requirements fd?rivateAsbuilt Surveys

a. The developer shall submit an-bsilt survey signed and sealed on each page
and also submit identically matching electronic files in PDF format and in the
same CAD file format as the original design. Theuis survey may alsoeb
certified with a signature and seal on the cover, only if the certification includes
the entire asbuilt survey and then denotes the pages upon which the
certification covers. This includes indicating the horizontal and vertical locations
of all construted improvements. This must include sufficient information and
notes to easily determine if the improvements were constructed in
conformance with the construction plans approved by Permitting. All submittals
aKFtt AyOfdzRS GKS O2iy ardyNzONW @tydzRE | i/FQ&
statement regarding the constructed improvements located. The cover shall
O2yaraid 2F GKS adzNDSe2NRa ARSYGATFAON GA
identified, an index of sheets containinglasilt survey data, and the sudv@ 2 NI &
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notes if using the cover as the certification for the entirebadt survey. If the

O2@SN) OSNIAFAOFGAR2Y A& dzaSRI GKS &adz2NB
certification is for the entire abuilt and must be accompanied with the rest of

the steets to be valid. In addition, the certification should clearly denote which

pages the certification covers. If the cover certification is not used, all pages
containing asbuilt information must be signed and sealed individually. Any page

that does not catainaso dzA £ & & dzZNB¥Se RIGF akKkft KI @S
CONTAINSNOAS L[ ¢ 5! ¢! € o

a. The submittal must include drawing files with layers that are easily discernible and
have reference files and other pertinent information included withghbmittal.
A signed and sealed document is required with each submittal.

F. Submittal Requirements fd?ublicimprovement Adbuilt Surveys

a. The Contractor shall submit a copy of the current monthly updatetuals
adzNISe 06 at-0NEAIND a{adedBh8 seaad an edach page and also
submit identically matching electronic files in PDF format and in the same CAD
file format as the original design. Thelaslt survey may also be certified with a
signature and seal on the cover, only if the certificatincludes the entire as
built survey and then denotes the pages upon which the certification covers.
¢KS dat NP FoNBrAafaih OSdzNIES e ¢ aKIff 0SS &dzo YA
Manager with each application for payment and indicate the horizontal and
vertical locations of all constructed improvements to date. This must include
sufficient information and notes to easily determine if the improvements were
O2yaliNUzOGSR Ay O2yF2NXI YOS 6AGK -GKS 02\
built Survey submittals shdl A y Of dzZRS (G KS O2y aid NHzOGAZ2Y
AyOf dzRS GKS adzNBSe2NRa adl dSYSyd NBIII
being within the specified tolerances,af not indicating the variances as
RSAONAOGSR 060St2¢ Ay LI NI ANRWMK2FPODPA¢ KB 3/
AsO dzA f 0 { dzNID D&#A f AINI{ dNERSIetE ! & & | LILIK A OF o f
Construction Manager and the City Surveyor, with its application for payment, is
I O2YyRAGAZ2Y LINBOSRSyYyl (2 GUKS 9yi®mAySSNJI ?
the City, pursuant to Article 14 of the General Conditions. If no construction has
been performed during the period, the Contractor shall provide documentation
of such in accordance with the requirements of the Construction Manager. The
covershallcg aA a0 2F (GKS adzZNBSe2NRad ARSYGATAO
clearly identified, an index of sheets containingbadit survey data and the
adzNSe2Nna y20Sa AT dzaAy3d GKS-btz SNI | 3
survey. Ifthe covercertifici A 2y A& dzZASRI (KS adz2NBSeé2ND
cover certification is for the entire asuilt and must be accompanied with the
rest of the sheets to be valid. In addition, the certification should clearly denote
which pages the certification cowerlf the cover certification is not used, all
pages containing asuilt information must be signed and sealed individually.
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Any page that does not contain-asilt survey data shall have a note that
adlFdSay a{199¢ !'/Lhbe¢ I5Lbe{! ébdh ! {

b. The @ntractor shall submit a minimum of three (3) signed and sealed sets of the
final as-built survey incorporating alork performed under the Contract Documents
OFinal As. dzA t ( WitdzNS&@liatian forfinalpayment, as well as identically
matchingelectronic files in PDF format amad the same CAD file format as the
original design (Microstation or AutoCAIWvil3d. Electronic file submittals that have
more than one file or a file for each plan shesall have an index and/or a logical
flename @ y G AyAy 3 | RSAONARLIIAZ2Y 2F (KS TFAf
construction plardrawings shall be used as the basis foragéuilt survey. The sets
shall be in design plan format containing a complete set of all of the original plan
sheets. ThéPSMshall only sign and seal those sheets contai@gguilt survey
information. Failure to provide accurate survey information in the proper format
requested may result in theitg determining theas-built survey is incomplete.

C. At Final Completion of theroject, the Contractorshall submit field maid-up
drawings showing all other constructed improvements not included iragHauilt
survey as required above. This includes improvements such as, but not limited to,
irrigation lines smaller than-ihches srinkler heads, miscellaneous wiring, site
furnishings and traffic control loophisonly applies to variations from what is
shown on thadrawings. These matlp drawings shall be compiled on a clean set of
the originaldrawings.

d. If unidentified utilites (not shown on thelrawings) are encountered during the
installation of thework, their horizontal and vertical location shall be included in the
as-built survey. Provide the name and type of utility, the size and material type of
pipe, conduit or strutre and if known, the status (active or inactive) of the utility.

e. TheContractorshall submit documentation to verify the accuracy of field surveying
work at the request of the @hstruction Manageor Gty Surveyor

f. TheContractorshall submit certificate(s), sighed by a licensed Professional Engineer
or ProfessionaBurveyor and Mapper, certifying that elevations and locations of
improvements are in conformance with theontract documents, or if not in
conformance, certify as tawviances from theontractdocuments.The Professional
Engineer must have a note stating that the information certified is based onran as
built survey.

Section 5.04 City Surveying Services Resources

Professional Surveying and Mapping services are performed at the direction of the City Surveyor to
support City Staffs and Departments. The City Surveyor prior to commencement must approve
requests for services.

Copies of benchmarks, historical survdigdd notes, rightof-way maps, abuilts, site plans, control
points and data may be available on the Survey Services web site and/or upon request at (407) 246
2788 and/or from Engineering Records at (407)2267 .
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Section 5.0Disturbance of Surveyirg Monuments

If any surveying monuments atat control points located within the City limits are to be disturbed
during a development project, the following procedsshall apply:

A The developer shall notify the City Surveyor of the planned disturbianegting, at least
24 days prior to commencing construction.

B. Prior to commencement of development, the City Surveyor odb&Egneeshall at the
RS @St 2 LIS Nagtablis kefedényeitiés to said monument(s) outside the limits of the
proposed $ @St 2 LIYSyd FINBFX IyR Ylex i GKS [/ Ade
monument. Copies of field notes atud digital files shall be submitted the City Surveyor.

C Within 14 days following completion of development, the developer shall notifyCitye
Surveyor of said completion, in writing.

D. Within 90 days following receipt of notice of completion of development, the City Surveyor
orhisdesigneea KI t f | i G(KS RS@St2LISNNDa SELISyasS NBAy
appropriate offsetposition. If State Plane Coordinate Values were assigned to the
monument(s) { G 4GS tftlyS [/ 22NRAYFGS =+ fdzSa akKlff
established on the new position to Second Order, Class Il accuracy and published by the City
Surveyor.

E If any OrangeCounty Geographic information System monument is disturbed in violation of
the procedure above, it shall be considered a violation of this Chapter subjéinde
Enforcement in accordance with Chapter 5 of City Code. In such cases, the pmpeety
and developer/builder shall be held jointly and individually responsible.

Section5.06 PlattingRequirements

All subdivision and record plats submitted to the City of Orlando must conform to Florida Statute
Chapter 177 Part | and Part lll, in adoiit to any additional municipal requirements granted in s.
177.071. Additional City platting requirements can be found in Chapter 65 of the City of Orlando
Municipal Code.

Section 507 Florida Statute 177 Partlll Certification of Corners

1) Everysurveyor and mapper not under contract to the department for the execution of this act
who, in any survey or resurvey made under his or her direction, identifies, recovers, reestablishes,
re-monuments, restores, or uses as control a public land surveyecormcorner accessory must,
within 90 days after completion of the survey, file with the department a certified corner record for
each such corner or corner accessory, unless the corner or its accessories are substantially as
described in a previouslydill corner record. The record shall be signed, embossed with the official
seal of the surveyor and mapper, and produced on material suitable for reproduction or
microfilming. The 9@ay limitation may be extended with permission of the department. All such
certified corner records shall be accepted and filed with the department without further inspection
or approval of any public body or officerpifepared in accordance with the criteria set forth in
subsection (3).
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2)In every case in which a certifiedroer record of a public land survey corner is filed under the
provisions of this act, the surveyor and mapper must reconstruct or rehabilitate the monument of
such corner and accessories to such corner, so as to make them as permanent as is reasonably
possible and to facilitate their location in the future.
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Section 5.08 City of Orlando Official Survey Services Plat Check List
City of Orlando Additional Surveying RequireméntsPlats Br Florida Statute 177.011

1. The plat contains a metes and bourldgal description of the parent tract including the area.
2. The plat boundary is tied to 2 public land survey corners as defined in FS 177.503 and CCR numbers
shown.
3. Copies of closure report for the parent boundary and all interior parcels and es¢eare included and
KFE@3S + NBfFGASBS SNNBN) 2F Of2adaNB y2 fSaa (KFy
A Location map including North arrow, scale and adjacent streets is included on the cover sheet.
Lttt GSEG A& | YAYAYdzy aAT S 2F omnQQ
tKS &aKSS(G &adaNBK A2 ninga & bmlEy oé¢ YINHAYy&Ea 2y (KS
margin on the left side.
7. ¢KS ao0ltsS 2F GKS LIXFd Aa meél wnnQ 2N fF NBSN®
8. né¢ -2 ¢02yONBGS Y2ydzySy G a Asfa@pedsPRAWitAanILBoyISGl f O
number must be placed at each change of direction along the parent boundary of the plat. When
right-of-way dedications are being made the monuments shall be placed at the intersection of the
parent boundary and the new rigiutf-way. The @ Surveyor prior to submittal must approve any
variation of this additional requirement.
The boundary survey must be supported by the title opinion or certification submitted with the plat
and must include the zone classification for the parent bargdas designated on the most current
FEMA FIRM.
A 10. The title opinion shall be of an attorney at law licensed in Flpdda certification by an abstractor
or a title company referencing that record title to the land as described and shown on the plat
the name of the person, persons, corporation, or entity executing the dedication. The title opinion
or certification shall also reference all mortgages not satisfied or released of recoratherwise
terminated by law. The title opinion or certghtion shall also reference all existing easements and
encumbrances of record.
11. Chapter 59 Statement shown on Cover sheet.
12. A Topographic Survey of the parent parcel based upon NAVD 88 datum is included in the submittal.
13. The primary name dhe subdivision shall be shown in the dedication with a font clearly different
thani KS @g2NR G5SRAOFGA2YE
14. Orange County 911 shall approve the subdivision name and all street names prior to being shown
upon the platVerification of Plat Names should made in the Orange County Comptrollers Public
wSO2NRa aSINDK G2 O2yFANY (GKSNB AayQd | LXIG o
15. All Contiguous property including Streets shall be labeled with Plat Book and Pagenent
number and/or instrument omber. This includes labeling documentgating the Streetand
labelingét b 2 Gt forlarly 8trf@d®séthat were not created by platny recording information is
welcome.
A 16. Alllots shall be numbered either by progressive numbers or, if in blockgrgagively numbered in
SIOK 06f201 06SAAYYAYIA 6AGK GKS ydzYoSNJ a2y S¢ o
A 17.A copy of tle Statement of Lien Settlement must be provided to the Office of Permitting Services
Division prior to recording of the plat.
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Signature ofSurveyor and Mappdpreparing PlaSeal) Date
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CHAPTER 6SITE DEVELOPMENT STANDARDS

Section 6.01 Clearing and Grubbing

The work covered by this section consists of clearing and grubbing and the removal of the resultant
products and debris within the areas of thghts-of-way, easements and all other construction areas.
Dust control is mandatory. All appropriate permits shall be obtained prior to start of activiee
removal permits can be obtained by Parks and Recreation.

A. Clearing and Grubbing

Existing treesand other vegetation that are designated to remain shall be protected in
accordanceavith Chapter 60 of the Code of the City of Orlando. Contractor is to trim, protect,
and leave standing desirable trees. Trim branches of trees extending over the rcaeaay
to give a clear height of 16 feet above roadway.

Clearing and grubbing shall consist of the removal and disposal of all timber, brush, stumps,
roots, grass, weeds, sawdust, rubbish, buildings, septic tanks, pipe, foundations and all other
deleteriousmaterial resting on or protruding through the surface of the excavated areas. All
wells with no future use shall be abandoned in accordance with FDEP and local water
management district regulations.

In all areas of roadway construction and embankmentedrestumps, roots, and other
deleterious materials shall be removed to a depth of not less than two feet below the
subgrade.

B. Disposal of Materials

Materials shall be disposed of in accordance with current City, County, State and Federal
Regulations All clearing and grubbing within the City of Orlando will comply with FDOT
Standard Specifications for Roadway and Bridge Construction, most current edition.

Section 6.02 Earthwork

The work covered by this section shall include all excavation, shading, 8loping and finishing
necessary for the construction, preparation and completion of all embankments, subgrades,
shoulders, ditches, slopes, gutters, intersections, approaches, private entrances and other works all in
accordance with the required alighent, grade and cross sections shown on the plans or as directed
by the City Engineer.

All earthwork within the City of Orlando will comply with FDOT Standard Specifications farioad
BridgeConstructionrand FDOT Design Standards for Design, Congirydtlaintenance and Utility
Operations on the State Highway Systenost current edition.

Section 6.03ubgrade

Subgradeshall be defined as that portion of the roadbed immediately below the base course or rigid
pavement including below the curb section, the limits of which will ordinarily include those portions of
the roadbed shown in the plans. The limits of sbgradeshall be considered to extend outward to
twelve inches beyond the base. On roadways where curbs are utilizesljbigeadeshall extend to
twelve inches beyond the back of curb.
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All subgradeinstalled within the City of Orlando will comply with FDOT Siesh&pecifications for
Road and Bridge Construction, most current editiomerock Cement Base is allowable upon review
and acceptance of specification.

Section 6.04 Soil Cemeand Limerock Cement (Durarock) Base

The work specified in this section catsiof the construction of a base course composed of a
combination of soil, portland cement and water; proportioned, mixed, shaped, compacted, finished
and cured in accordance with these specifications and in reasonably close conformity with the lines,
grades, thickness and typical cross sections shown in the [Bailsement shall meet a compressive
strength of 300 psi, minimum.

All soil cement installed within the City©flando will comply with FDOT Local Agency Specifications,
most current edition.

Section 6.05 Limerock Base

The work specified in this section consists of the construction of a base course composed of limerock.
It shall be constructed on the prepared subgrade in accordance with these specifications and in
conformity with the lines, ides, notes, and typical cross sections shown on the plans.

All limerock base installed within the City of Orlando will comply with FDOT Standard Specifications for
Road and Bridge Construction, most current edition.

Section 6.06 Graded Crush#&kclaimedConcrete Aggregate Base

Use graded crusherkclaimedconcrete aggregate materials a 1:1 substitution for the base
thickness, provided the crushed concrete has a Limerock Bearing Ratio of 120 when compacted to a
minimum of 98% of the Modified Proctor iamum dry density (ASTM D 1557). The material must
also meet the following gradation criteriproduced by City of Orlando/Orange County approved
sources, which yields a satisfactory mixture meeting all of the requirements of these specifications

Use graded crushed concreaggregatebase material of uniform quality throughout, that is free
from organic matter, shale, lumpsemnant steelclayballs, and having a Limerock Bearing
Ratiovalueof not lessthan 120.
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Gradedcrushedconcrete aggregate base material shall meet the following gradation

Sieve Size Percent by Weight Passing
2 Inch (50.0 mm) 100
3/4 inch (19.0mm) 65 t095
3/8 inch (9.5 mm) 40to 85
No. 4 (4.75) 25t0 65
No. 10 (2.00 mm) 20to 50
No. 50 (30Gmm) 5t035
No. 200 (75 mm) 0to 10

DN} RSR ONHza KSR O2yONBGS 3aNBIILIGES YIFHed 0685 NBFSNMN
The Contractor may use graded crushed concrete aggregate from any of the approved sources, but
only from one supplier on any or@@ontract, unless approved by the Enginddre reclaimed concrete
aggregate gradation shall be sampled by a licensed geotechnical engineer at the source and
laboratory tested before it is delivered to the site in order to obtain initial approval from itye C
Further quality control testing shall be performed at the frequencies specified below to ensure that
the delivered and placed product complies with these specifications. The reclaimed concrete
aggregate base shall be asbestase, nonplastic and fre of all materials that fall under the category

of solid waste or hazardous materials as defined by the State of Florida and the City of Orlando.
Reclaimed concrete aggregate base shall meet all Florida Department of Environmental Protection
permit requiranents which pertain to construction demolition and recycling of these materials.
Reclaimed concrete aggregate base shall be substantially free of other deleterious materials which are
not classified as solid waste or hazardous materials. The followirtg §hrll not be exceeded:

Bituminous Concrete 1% by weight
Bricks 1% by weight
Wood or other organic substances 0.1% by weight
Heavy metals (except lead) 0.1% by weight
Lead 5 parts per million
Reinforcing steel andielded wire fabric 0.1% by weight
Plaster or gypsum board 0.1% by weight

The reclaimed concrete aggregate gradation shall be verified again on the first load delivered to the
site, and thereafter at a frequency of one gradation per 200 cyaids. The LBR testing shall be
performed at a frequency of one test per 400 cubic yards of material delivered to the site.
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Section 6.0 Prime and Tack Coats for Base Courses

The work specified in this section consists of the application of bituminousrialabn goreviously
prepared base, in accordance with these specifications and in conformity with the dnaeles,
dimensions and notes shown on the plaallimerock, soil cement, and crushed concrete aggregate
base courses are to be primed andkamatd.

All prime and tack coats installed within the City of Orlando will comply with FDOT Standard
Specifications for Road and Bridge Construction, most current edition.

Section 6.8 Asphalt Pavement Surfaces

The work specified in this Section cotsis the application of an asphaltic concrete surface course
composed of a mixture of aggregates and, if necessary, mineral filler and asphalt cement to produce
the desired stability properly laid upon a prepared base in accordance with these speotieaitbin
conformity with the lines, grade, thickness and typical cross section shown on the plans. This work
shall include the conditioning of the existing surface or base. Skid resistant surfaces shall be installed
as required by the City Engineer.

All asphalt pavement installed within the City of Orlando will comply with FDOT Standard
Specifications for Road and Bridge ConstructiidQT Design Standards for Design, Construction,
Maintenance and Utility Operations on the State Highway Systewst current editionand FDOT
Local Agency Specifications, most currégpe SL and Sllstructural/surface courses are acceptable
provided they conform to the latest edition in which they are referenced.

Section 6.0 Concrete Pavement Surfaces

Rigid pavement consists of constructing portland cement concrete paving on a prepared subgrade.
The utilities and other items in and beneath the street must be properly coordinated with the
construction of rigid pavement to avoid all conflicts. The wotkaalone shall include the furnishing

of all supervision, labor, materials, equipment and incidental necessary for the proposed rigid
pavement construction in accordance with the approved drawings and specification.

All rigid pavement installed within th@ity of Orlando will comply with FDOT Standard Specifications
for Road and Bridge ConstructiéfDOT Design Standards for Constructidsintenance and Utility
Operations on the State Highway Systemgst current edition.

Section 6.1Pavement Design

Pavement sections proposed for construction shall be supported by a pavement design signed and
sealed by a Professional Engineer registered to practice in the State of Florida. The pavement
design should consider future traffic loading as well as constmdtiaffic. Drainage will be
considered critical, particularly where stabilized subgraatesutilized and where water is imported

for irrigation on medians and parkways. Where seasonal high groundwater levels are within two
feet of any base layer or igated medians and parkways are planned, the addition of strip drains
and underdrain sections to premewater from damaging pavement layers will be required.

A minimum of 1 % in. initial lift is required for type S Asphalt Concrete. For privatedmezit
and public improvement projects where vertical construction is occurring (large development
projects), the contractor shall place the initial lift then once vertical construction is completed the
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final lift shall be placed final inspection of aiavement will be done in conjunction with the final
building inspection.

Minimum structural number for all flexible pavements is 2.1.

Section 611 Brick Paving Surfaces

The work specified in this section shall govern the installation of brick paathig roadways and
other vehicular traveled areas including but not limited to driveways and parking areas. Brick paving
will not be allowed within handicap parking stalls or the sidewalk section of driveways.

A) Materials

1. Brick

New 2¢ ¢ 0 st ©e|pérchased from a City approved source, by the Contractor.

Bricks shall meet the requirements outlined in ASTMA €T H a{dl yYRI N
{LISOAFAOFGAZ2YA F2NI I S @& SKAOdzZ I NI t | BAy
bricks/pavers shall be approvedtine City Engineer or his Designee for compatibility

with pavement markings. Other approvals may be required from the Downtown
Development Board, Historic Preservation Board and/or the Appearance Review
Officer.For work on private parking lots and driviageas, other standards ag

apply.
2. Subgrade

A minimum 12nch thick stabilizedsubgradeshall be required. The stabilized
subgradeshall have a minimum Limerock Bearing Ratio of 40. Generally, local
materials shalbe tested for compliance with thequired Limerock Bearing Ratio. If
the natural soilglo not meet the required stability, uniformly mix to sufficient depth
cohesive borrowmaterial for stabilization with the iplace soils to produce the
required bearing valueCompact the stabilizedubgradein both the cut and fill
areas to a density of 95% minimum density as required by AASHBO. The
subgradeshall be shaped twithin 1/4 inch of the cross section grade shown on the
drawings prior to making theéensity tests. Density tests shall performed before
other work proceeds. Theequired density and cross section shall be maintained
until the materialhas been spread.

3. Base Course

The base course, if required, shall comply with the appropriate sections of this
manual.

4, Setting Bed

Thesetting bed shall be carefully screened, leveled, and compacted prior to receiving
the brick. The sand used in the bedding course should be washed, angular sand
conforming to Table 6.1. Bedding sand conforming to ASTM C 33 Specifications for
Concrete Aggmgate is recommended. Limestone screenings should not be used as
they do not compact uniformly, are normally too soft, are moisture sensitive, and
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some maycause staining to the brick pavers.

Table 6.1Bedding Course Sand

Sieve Size Percent Passing

3/8in. (9.5 mm) 100

No. 4 (4.75 mm) 95 to 100
No. 8 (2.36 mm) 80 to 100
No. 16 (1.18 mm) 50 to 85

No. 30 (600 um) 25 to 60

No. 50 (300 um) 10 to 30

No. 100 (150 um) 21010

B) Construction

The brick shall be set 1/2 inch higher than the planned final grade. When laying the brick,
allow a 1/16 inch joint between the bricks for layout of full and half courses. The brick shall
be hand cut and fitted hand tight with joints not to exceed 3/16 inch for cut brick only.
Vertical joints shall not exceed 1/4 inch. Compact brick with a dual drum, hand operated,
vibratory roller. The surface plane for finished work shall not exceelkeattce of 1/2 inch

in 10 feet when tested with a 10 foot straightedge.

1. Local Streets

Local streets, as defined in Chapter 8 of this manual, may be constructed using 2
¢ ébrick over a 1 ¥4 bedding sand layer over an approved subbase.

2. Collector Street and Above

Collector streets and above, as defined in Chapter 8 of this manual, must include
I langrock base course between the subbase and bedding sand layer.

03] Joint Treatment
A dry mixture of jointing sand shall be swept over the paved surfas®idirections untibll
joints are filled. The surface shall then be flooded with water at low pressure. This

procedure shall be performed at least twice or until the joints have a smooth full surface.

All sand shall be removed from paved area afteljtiirat treatment by thoroughly sweeping
the entire work area and removing from the site.

Table 6.2
Jointing Sand

Sieve Size

Percent Passing
Natural Sand

Percent Passing
Manufactured Sand
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No. 4 (4.75 mm) 100 100
No. 8 (2.36 mm) 95 to 100 95 to 100
No0.16 (1.18 mm) 70 to 100 70 to 100
No. 30 (600 um) 40t0 75 40t0 75
No. 50 (300 um) 10to 35 20 to 40
No. 100 (150 um) 2to 15 10to 25
No. 200 (75 um) - 0to 10

Section 6.11.01 Abandonment of Brick Streets

Within ninety (90) days of the City Council Abandonment approval the owner/developer shall be
responsible for the removal, shrinkrapping and palletizing of all bricks. The bricks shall be delivered

G2 GKS /AGeQa oNRO] & adngiheBireed ansdryiwae®irision at LI £ £ S
(407) 2462238 for delivery information.

Section 612 SidewalksBike Paths Concrete Curb, Etc.

The work specified in this section consists of the construction of curb, curb and gutter, or
sidewalks/bike paths of portland cement concreged specialty treatments if spiied. Such work

shall be constructed in accordance with this Manual and in carifg with the lines, grades,
dimensions and notes shown on the plans. Sidewalks/bike paths shall have a minimum of 1/4 inch per
foot positive slope from the top of curb or edge of pavement including parkway between the
roadway or curb and the sidewallnless otherwise specifically approvadthe City Engineer.

All curbs, curb and gutters, or sidewalks/bike paths installed within the City of Orlando will comply
with FDOT Standard Specifications for Road and Bridge Constrifi@T, Design Standarids
Design Construction, Maintenance and Utility Operations on State Highway Systesigurrent
edition.

A. Curbsand Gutters

Type D concrete curb and FDOT Type F concrete curb andayetneferredn the City of
Orlando FDOT types A, B and D aceeptable for median cudpnditions with no drainage
conveyance related purpos&he use of Type D curb will only be approved where the
longitudinal pavement edge slope exceeds 0.50%. The minimum longitudinal slope for all
pavement is 0.30%. Type E cmte curb may be used on the outside margins of raised
medians, gutter pan shall outfall to match the pavement cross sldpeertical concrete
curbing or an approved equivalent shall be required along the perimeter of all paved areas
within the proposedroject for drainage, landscape, protection, and traffic contwshere

no curb is required due to pavement cressction (e.g., inverted crowythe use of ribbon

curbs is required

B. Handicap Ramps

LY mMdpdho GKS CE2NRARI [S3IAaflGdz2NB Syl OGSR (K
LYLX SYSyGFaGAz2y | OG o ¢ KS LJzNL1J2 £ S853.61,R A y i
Florida Statutes) is to incorporate into the laws of Florida the accessilgitjtiirements of

the Americans with Disabilities Act of 1990, Public Law No-3B61 42 U.S.C. Section

12101 et. Seq. ADA, while at the same time to maintain those provisions of Florida law that

S
S
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are more stringent than the ADA accessibility guidelirtes, i, those provisions which are
more favorable to the needs of the disabled. In 1997 the legislature amended the Act to
complete the move to establish consistency of the Floaidzessibility building code to the
Federal ADA Accessibility Guidelineadapted by the Department of Justice at 28 CFE part
36, Appendix A. Nothing in Section 553.6§@53.513 is intended to exparat diminish

the defenses available to a place of public accommodation under the Americans with
Disabilities Act and the feder&lmericans with Disabilities Act Accessibility Guidelines,
including, but not limited to, the readily achievable standard, and the standards applicable
to alterations to places of public accommodation.

Ramps shall be required at all intersections and beoimpliance with Americangith
Disability Act (A.D.A.) guidelines as prescribed by law. At each intersection, there must be a
sufficient number of handicap ramps to facilitate ingress and egress from both sides of the
roadway. The slope of the ramp shall not exceed a ratio of 12 horizontal to 1 vertical.
Landings shall be provided at the tops of curb ramps. The landingehegih shall be 48
inches minimumIn areas of heavy pedestrian traffic, or where sidewalk cafes, streetscape
standards or other obstructions require it, the landing dimension tr&increased to 60
inches.The landing clear width shall be at least asenad the curb ramp, excluding flared
sides, leading to the landing. In alterations, where there is no landing at the toyriof
ramps, curb ramp flares shall be provided and shall not be steeper thanQutB.ramps

and the flared sides of curb rampsadlbe located so that they do not project into vehicular
traffic lanes, parking spaces, or parking access aisles. Curb ramps at maskathsrshall

be wholly containedvithin the markings, excluding any flared sides.

Ramps shall be constructed in acdance with the FDOT Roadway and Traffic Design
Standardsnd the Florida Accessibility Code for Building Construction, maost current edition
Placement of ramps shall be coordinated with the City Engineer.

Any raised islands in crossings shall be cut thindegel with the street and have curb
ramps at both sidesEach curb ramp shall have a level area 48 inches long min. by 36
inches wide min. at the top of the curb ramp in the part of the island intersected by the
crossings. Each 48 inch min. by 36 indh. mrea shall be oriented so that the 48 inch min.
length is in the direction of the running slope of the curb ramp it serves. The 48 inch min. by
36 inch min. areas and the accessible route shall be permitted to overlap.

C. Wheel Stops

Protective concrete curbing will be provided along the perimeter of all paved parking and
storage areas, except as the City Engineer determines to be unnecessary or impractical.
Concrete wheel stops will be required in areas where continuous curb is degmedessary

or impractical.

D. Protective Barriers

Inconditionswhere the horizontal and vertical distances of the walkway surface of
egressaredeemedunsafeby the City Engineer or authorizedrepresentative, the
contractor shall install a protectivbarrier (handrail,guardrail barrier wall) to
ensure public safety. The contractor must safeguard the path of travel from a
building and any hazardous conditions.
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Section 613 Chain Link Fence

The work specified in this section consists of furnishimg) erecting chain link fence in accordance

with the lines, grades, notes and typical sections shown in the plans. The placement of any fence shall
not interfere with the clearsightdistance of intersections or driveways. Driveway gates shall be
positioned to allow the length of one standard size vehicle behind the-afyivay line.

All chain link fence and gates installed within the City of Orlando-oifgvay shall be FDATC Sy O S
CeL)S .¢ a ALISOAFASR AY C5h¢ w2l Rgl& YR ¢NI FFA
fabric, gates, and posts shall be as approved by the City Engineer in either medium green, dark green,
black, or brown, as applicabl®ther standads may be approved on a calsgcase basis.

Section 614 Erosion and Sedimentation Control

Sediment is defined as solid material having a particle size of 0.02 millimeters or greater, including, but
not limited to, all organic and nearganic substanceand debris. Erosion is thprocess of
transporting these deleterious substances from one location on the surface of the |amdtioer
location by the dynamic force of moving air or water.

Erosion during and immediately following the construction phasamajor contributor to the siltation

of drainage ways, swamps and lakes and is a major factor in the degradation of the water quality in
these water bodies. The eroded soil not only clogs drainage ways and reduces holding capacity of
retention/detention facilities, but also transports organic debris and chemical nutrients to water
bodies, reducing water quality and contributing to subsequent eutrophication. Stormwater control
measures to minimize the impact of this erosion sedimentation shall be incagubirathe plan of
development for all projects in the City of Orlando, and detailed description of these measures
included with the final engineering plans submittal.

Section 614.01 Temporary Erosion Control

An erosion control plan and a detailed deptidn of the measures to be undertaken during
construction to control erosion within the limits of the project and to prevent the deposition of
sediments in offsite systems or receiving water bodies will be submitted with the final engineering
plans of tle development.Off-site activities during the construction phase like placing construction
trailers, staging, satellite temporary employee parking areas, etc. will require having a complete
erosion control plan. Modifications to the SWiRhd NPDES may bequired.

A Erosion Control Plan

The erosion control plan, details and calculations shall document all the measures
necessary to limit the transport of sediments outside the limits of the project to that
volume and amount existing prior to the commenaeent of construction. Provisianust be
made to preserve the integrity and capacity of check weirs, sediment batipg drains,
grading patterns, etc. to meet this requirement throughout the construction

The erosion control plan shall be drawn to an appropriate scale and shall include sufficient
information to evaluate the environmental characteristics of the affecédas,the
potential impacts of the proposed grading on water resources, and meagtopssed to
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minimize soil erosion and effite sedimentation. The owner/developer shall perform all
clearing, grading, drainage, construction, and development in stcobrdance with the
approved plan. In addition, the following information shall be inckdi in an erosion

control plan.

1. A project narrative.

2. An attached vicinity map showing the location of the site in relationship to the
surrounding area's watercourses, water bodies and other significant geographic
features, and roads and other significattustures.

3. An indication of the scale used.

4, The name, address, and telephone number of the owner and/or developer of the
property where the land disturbing activity is proposed.

5. Contours for the existing and proposed topography.

6. The proposed grading or land disturbance activity including: the surface area
involved, excess spoil material, use of borrow material, and specific limits of
disturbance.

7. A clear and definite delineation of any areas of vegetation or trees to be saved.

8. A clear and definite delineation of any wetlands, natural or artificial water storage
detention areas, and drainage ditches on the site.

9. A clear and definite delineation of any one hundred (100) year floodplainreeor
the site.

10. Storm drainage systenmcluding quantities of flow and site conditions around
all points of surface water discharge from the site.

11. Erosion and sediment control provisions to minimizes@e erosion angbrevent
off-site sedimentation, including provisions to preserve toai limitdisturbance.

12. Design details for both temporary and permanent erosion control structures.

13. A chronological construction schedule and time frame including,rasianum,

the following activities:

a. Clearing and grubbing for those areas necessarngtaliation of
perimeter erosion control devices.

b. Construction of perimeter erosion control devices.
C. Remaining interior site clearing and grubbing.
d. Installation of permanent and temporary stabilization measures.
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e. Road grading.

f. Grading for the remainder ahe site.

g. Utility installation and whether storm drains will be used or blocked after
construction.

h. Building, parking lot, and site construction.

i. Final grading, landscaping or stabilization.

- Implementation and maintenance of final erosion control structures.
k. Removal of temporary erosion control devices.

14. A signed statement on the plan by the owner, developer, and contractor that any
clearing, grading, construction, or development, or all ofsidn, will be done
pursuant to the plan.

15. A description of, and specifications for, sediment retention structures.

16. A description of, and specifications for, surface runoff and erosion control
devices.

17. A description of vegetative measures.

The applicant magropose the use of any erosion and sediment control techniqueEiimeh
Plan provided such techniques are proven to be as or more effective than the equivalent
best management practices contained in the standards specified in this manual.

Erosion and sdiment control measures are to be placed prior to soil disturbance theas
first step in construction. These measures must remain in place and maintaingabdh
condition until construction is complete, soils are stabilized and vegetationbbas
estallished.

Erosion control is performance based, so measures additional to what is indicated on
approved plans may be needed as required to prevensindf impacts.

B. Stockpiling Material

No excavating material shall be stockpiled in a manner as to diraoffrdirectly offthe
project site or into any adjacent water body or stormwater collection facility.

C. Exposed Area Limitation

The surface area of open, raw, erodible soil exposed by clearing and grubbing operations or
excavation and filling operations dhaot exceed 10 acres. This requirement may be waived
for large projects with an erosion control plan which demonstrates that opening of
additional areas will not significantly affect «fte deposit of sedimentsy wind and/or

water erosion
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D. Inlet Protection

Inlets and catch basins shall be protectedm sedimentladen storm runoff until the
completion of all construction operations that may contribute sediment to the iflbis
includes inlets and catch basins on the project site and those offsitegheiverunoff from

the project site.

E. Perimeter Control

Properly trenched silt fence or other approved perimeter controls shall be placed along
perimeters of the project site, which is down gradient of any disturbed doibjects
adjacent to wethnd areas must use staked turbidity barriers as control measure to prevent
fine sediment particles from entering wetland.

F. Daily Inspections

Daily inspections shall be made by the contractor to determine the effectiveness of
erosion/sediment controéfforts. Any necessary remedies shall be performed immediately.

G. Construction Entrances

All designated entrances and exits for the construction site shall be stabilized using filter
fabric and gravel or other prapproved methods to prevent cfite trackng of sediments.

The contractor shall promptly remove all mud, dirt or other materials tracked or spitiexd
existing public roads and facilities, due to construction.

H. Dewatering Activities

Dewatering activities will not result in any discharge obtdimvater from the projecsite. To

be in compliance, water must be 29 NTU (Nephelometric Turbidity Units) above natural
background conditions. Dewatering permits from FDEP and the applicable Water
Management District must be obtained prior to City giagtpermission to discharging into
public system. If analytical results from groundwater samples determine that site is
contaminated, a City Wastewater Industrial Waste-Preatment Groundwater Permit
must be obtained for proper disposal into City Samitsystem.

At all timesduring excavation, installatioand construction, contractors must keep
excavations free from standing water and stabilize trenches and embankments to prevent
collapse soil erosion and transport.

When required, sumps shdle located outside of loaldearing areas so bearing surfaces
remain undisturbed. The contractor is responsible for obtaining all dewatering permits from
the Florida Department of Environmental Protection (FDEP) and the applicable water
management districprior to discharging groundwater into a public system or natural
conveyance.

Prior to initiating any work, groundwater samples must be analyzed to ensure that no
O2ydFYAYFGA2Y 2NJ dzyl OOSLJil ot S LRtfdziAzy O2
published discharge standards. All collection, reporting and records retention methods
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stormwater systems or natural conveyances, permission must be receivéteb@ity

Stormwater Compliancee$tion, and will bebased on analytical results of the proges

untreated discharge water.

If sampling identifiescontamination, the contractor must obtain a City Wastewater

Industrial Waste Pr¢ NB I G YSYy i DNRdzy Rl GSNI t SNYAG F2NJ L
sanitary system. Dewatering activities must not reguéiny discharge of turbid water from

the project site into the public system. To remain in compliance, discharges must not
SEOSSR Hd be¢! Qa O6bSLIKSt2YSINRO ¢dzNDARAGE !y
surface water body. Following the completiof dewatering activities, contractors must

completely fill all well point holes with flowable fill or pgeavel

l. Temporary Protection

All temporary protection shall be maintained until permanent measures are in place and
established.

1. TemporarySeeding

Areas opened by construction operations and that are not anticipated to be
dressed and receive final grassing treatment within thiletys shall be seededth a
quick growing grass species which will provide an early cover durirgg#is®n in
which it is planted, and will not later compete with the permanent grassing. The
rate of seeding shall be a minimum of 30 pounds per acre.

2. Temporary Seeding and Mulching
Slopes steeper than 6:1 that fall within the category established in note A. above
shall additionally receive mulching of approximately 2 inches loose measunaai
material cut into the soil of the seeded area to a depth of 4 inches

3. Temporary Grassing
The seeded or the seeded and mulched area(s) shall be rolled and watered as
required to assure optimum growing condition for the establishment of a gwads
cover.

4. Temporary Regrassing
If, after fourteerrdays, the temporary grassed areas have not attained a miniofum

75% good grass cover, the area will be reworked and additeeed applied
sufficient to establish the desired vegetation cover.

J Maintenance

All features of the project designed and constructed to prevent erosion and sediment
shall be maintained during the life of the construction so as to function as \esg
originally designed and constructed.
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Section 614.02 Permanent Erosion Control

The erosion control facilities of the project should be designed to minimize the impact-siteoff
facilities. All stormwater discharge from the project limits shaliduged through detention basins to

trap suspended sediments, and discharge facilities from these basins shall be provided with a
skimming device to trap floatable debris.

All permanent soil erosion control measures for all slopes, channels, and anpeligtamd areas shall
be completed within 15 calendar days after final grading.

A Permanent Seeding

All areas, which have been disturbed by the construction, will, as a minimum, be seeded.
Seed shall have minimum 90% purity and 85% germination as indicatide label. If
necessary, the application of amendments, such as dolomitic limestone will be used to
correct the Ph factor to within the limits of 600.The grass seed shall be uniformly spread

at the following rates while the soil is moist:

Bahia gasses 10 |b/1000 ft

Bermuda grass 2 1b/1000f (hulled) or4 1b/1000 € (un-hulled)
Carpet grass 2 |b/1000f

Centipede grass 2 |b/1000f

The grass seed mixture shall include the addition of 30 parts rye in the winter s€aden.
should bescarified prior to seeding and rolled after seeding to achieve a uniform
planting bed and reduce erosion. Any fertilization shall conform to label rates or
recommended rates supplied by County Extension Service based @paitific soitest.

B. Permanent Seeding and Mulching
In addition to the minimum requirement of A. above, slopes of 6:1 to 4:1 inclusiMee
mulched with a uniform thickness of approximately 2 inches, loose measurauloh
material incorporated into the soil by mixing to a depth of 4 inches.

C. Permanent Sodding
All retention/detention basins shall be soddatleast down to the normal water lineAll
exposed areasvithin public rightsof-way will be solid sodded.tler areas with slopes

steeper thard:1 will be soddedContractor will be responsible to maintain all sodded areas
until firmly rooted and accepted by the City.

D. Strip Sodding
Strip sod shall be placed adjacent to all curbs, walks and pavements.
E. Regrassig
All grassed areas will be maintained to assure a good stand and sufficient ground cover to

minimize erosion. If, after 68ays an adequate ground cover has not been established, the
area will be regrassed.
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F. Additional Fertilization and Soil Amendments

Grassed areas not accepted within-@ys of their completion shall require soil test to
determine soil amendments or proper fertilizer application required for establishofentf
grass. Soil amendments of fertilizer will be used as needed to est#i@istrf grass.
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CHAPTER-STORMWATER MANAGEMENT

Section 7.01 Introduction

The purpose of this chapter is to provide criteria for the design, rehabilitation and review of existing
and/or proposed stormwater management systems within lilh@ts of the City.

A All construction requires a building permit from the City of Orlando. The applicant shall
submit four (4) copies of the following information for review:

1. Existing lot topographic survey and proposed lot grading plan must be submitted
for all new single family dwelling units, duplex family dwelling units, and residential
additions. If lotgrading change is proposed or existing drainage patterns are altered,
the site plan shall be designed to accommodate existing drainage patterns and
ensurefuture drainage does not adversely impact adjacent properties. Drainage and
site plansshall be signed and sealed by an engineer registered in the State of
Florida. Suney data shall be gathered to least 25 feet from property line or as far
offsite as required to assure offsite drainage patterns are maintained and been
able to design adequate drainage conveyance systems as applicable.

2. Maintain postdevelopment stormwagr runoffdischarge rateto pre-development
runoff discharge ratesespecially when existing drainage flows from one private
property to another.

3. Site grading shall not impede, concentrate orrogite existing drainage from
adjacentproperties. If fill ito be added, grades on neighboring properties must be
obtained todocument potential impacts to these propertieso import dirt or fill
within city infill lots is discouraged. A detailed drainage/grading plan and site plans
shall be signed and sealeg bn engineer registered in the State of Florida if any
cut/fill or addition/modifications to existing drainage systems is proposed.

4. Roof drainage must be collected and conveyed to gutters on lots for which the side
yard setback is less than ten feeteSilan must show where the roof downspouts
arelocated. These downspouts should direct the water away from the building and
adjacent lots. Connection of roof drains directly to the storm sewer may be required.
Any connections to the gutters through the bufiace shall be with ductile iron pipe
from back of sidewalk to curb face.

5. Design the drainage for sheet flow to lawn or pervious landscaped areas of the site.
Stormwater pond are not allowedon residentialots, but this shall not preclude
the use of Lav Impact Development (LID) standards.

6. Sodor other approved ground covenustbe installed at time of final inspection.

B. Redevelopment Projects

Any proposed project to be built in the City of Orlando which alters the existing topographic
characteristics will be required to conform to the requirements of this chapter. Projects which
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meet one of the following requirements will be exempt from the stormwater management
permitting requirements of this chapter.

1. Lots, parcels, units, etc., whiele part of a larger tract which has an approved
drainage plan in conformity with this chapter;

2. Consists only of landscaping or resurfacing elements that do not alter surface
drainagepatterns.

C Projects which satisfy all of the following requirementh e exempt from the stormwater
detention requirements of this chapter. Stormwater treatment by retrofitting to provide
retention volume for pollution abatement will still be required where:

1. The increase in runoff volume (during a-@&ar, 24hour storm)caused by
development is less than the volume required for pollution abatement; and

2. Project is not located in a natural water body, floodplain or any other area of critical
environmental concern; and

3. Project consists entirely of redevelopment of existimpeérvious surfaces.

For redevelopment projects, stormwater management facilities for pollution abatement shall
be provided for all contiguous properties under a single ownership to the extent that surface
drainage is alteredPollution abatement criteriahall be in accordance with the criteria of
the applicable water management district for new development

Alterations of surface drainage (with the exception of resurfacing and landscaping elements

only) is defined as: changing the flow patterns withia redevelopment area; changing the

mode of transport from overland flow or open channel to a closed conduit, etc.; changing an
AYLISNIA2dza adz2NFIF OSQa OKF NI OGSNI OFNRY o0dzAf RA
or vice versa); changing the chatexcof a parking surface (from shell base to asphalt, &ic.);

remodeling of an existing building which changes its footprint or number of floors.

D. Outside Agency Coordination

While this Chapter is intended to be the minimum standard, guidelines atediaifor the
design of stormwater management systems in the City of Orlando, other regulatory agencies
and/or governmental entities by State statutes or by political boundaries also have
jurisdiction. Most of these agencies or governmental entities lestablished design criteria

for stormwater management.

In some cases, established design parameters of those agencies contain conflicting standards
or criteria. In the case of conflicting criteria, it is the intent of this Manual to have the most
stringert regulations govern.

The following agencies and governmental entities may have jurisdiction within thef Citanda

1 South Florida Water Management District
1 St. Johns River Water Management District
1 Florida Department of Transportation
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Florida Deparnent of Environmental Protection
Orange County Environmental Protection Department
Orange County Public Works Department

U.S. Army Corps of Engineers

=A =4 =4 =4

Section 7.02 Submittal Requirements
A Pre-application Conference

The Consultant may, if desired, meet with a City representative in order to didwiss
potentialdevelopment and the desired approach to stormwater management. Contact the
Permitting Services to schedule a meeting. Information the consultant will be required to
bring to a meeting includes:

1. A general location map delineating the project and other ggrsphic information
(i.e., nearby streets, storm drainage and water bodies).

2. A map of the project and vicinity at a scale no smaller than 1" = 200', unless
otherwise approved by the City Engineer, which shall show the following
information:

a. Project boundry.

b. Existing topography of the project at one (1) foot contour intervals and, if
relief is slight, additional spot elevations so that existing drainage patterns
can be clearly established. Contours shall extend at least twiergyeet
beyond alproperty lines, or to roadway centerlines, whichever is greater,
but in any eventshall extend sufficiently beyond project limits so that
drainage patterns can be#iscerned. Also contained on this map shall be
the receiving storm drainage system, and the namethefwater body
and major watershed to which the project contribut€f-site drainage
entering the site in the prelevelopment condition shall be incorporated
into the stormwater management system or routed around the system on
0KS | LILX A O lrdtiefiégally dsBblidSad Ioéte. @fite flood
elevations cannot be made worse in any circumstance.

C. The drainage boundary of the area of any lands outside the project limits
contributing runoff to the project. Under no circumstance will new
developmentbe allowed to alter offite drainage, both upstream and
downstream, unless mutually agreed to by the City and all affected
property owners.

d. Soil types ossite, including hydrologic classification.
e. 100year flood elevation and boundary (if applicable) thee project.
f. Preliminary predevelopment runoff analysis in accordance with the

applicable section of this chapter.

B. Preliminary Engineering Submittal
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A preliminary engineering submittal f¢aesign review onlywill contain the following
minimum infamation for review:

1. A drawing of the proposed land use and land cover, including acreage and
percentageof impervious surfaces.

2. Description of vegetative cover. Wetland areas should be identified.
3. Proposed construction phase(s) of project (if applicable).
4, Proposed developed drainage basin boundaries, showing the direction of flows;

areasof each basin; percentage each of soil classification within each drainage
basin; andbff-site drainage areas which will be contributing flow to the site.

5. Rightsof-way andeasements for the system (if applicable).

6. Location of stormwater retention and detention facilities, including size, design
capacity side slopes, depth of pond and retained/detained stormwater under
design conditionRequested information may be conceptual given the nature of a
preliminary submittal.

7. Off-site receiving system(s) for the discharge(s) from the project. Discharge from
the site shall be atailwater conditionsdefined in Section 7.04.

8. Location and sizef internal storm drainage facilities.
9. Typical roadway widths for each street classification, including cross slojets.
locations.

C Final Engineering Submittal

Final stormwater management plans and specifications with the design analysis will be
stbmitted for anEngineeringPermit and shall include as a minimum the following:

1. Geotechnical report
2. Predevelopment and postlevelopment runoff calculations including:
a. Runoff characteristics (e.g., runoff curve number or runoff
coefficient).
b. Normal wetseason water table elevations.
C. Curve number selection and infiltration potential shall be based

on a recommendation from an esite analysis of site soils by a
qualified geotechnical engineer. Infiltration potential and the
extent of each soil type founan the site must be included.

d. Time of concentration calculations. A minimum time of
concentration of fifteerminutes shall be used for singi@mily or
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duplex residential developments, aren minutes for all other
developments.

e. Design storm, including dation, frequency, precipitation and
type of distribution.

3. Stagestorage computations of any storage areas such as
retention/detention facilitiesused, including the computations showing
the effect of al00year storm ofaduration to be determined at thpre-
application conference

4, Stagestoragedischarge computations for any retention/detention
facilities at the control point (e.g., weir), including the computations
showing the effect ofthe 100-year storm.

5. Drawdown curve for retention/detention faciliteeto substantiate design,
includingwater balance analysis and a complete soils study by a qualified
geotechnical engineer.

6. Water surface profiles in all drainage systems (for projects greater than 10
acresin area) for the design storm event(s).

7. A description of the methodology, assumptions, parameters, and a copy of
all such computations used to analyze the system shall be included with
the submittal.A copy of the computer printout shall bibmitted to the
City. Software used in the developnm of the application if not an
acceptable industry standardhall be submitted to the City Engineer for

approval

8. Complete description of measures to be implemented during the
construction period tamitigate adverse quantity and quality impacts-off
site.

9. Any temporary construction which may affect the-site and/or oftsite

stormwatermanagement system prior to completion of the project.

10. Computations showing that the spacing of inlets is in confiyrmith the
maximum allowable water spread on pavement as defined in Section 7.05.

11. A certification signed by the Engineer, licensed in the State of Florida,
responsible for the design which will read as follows:

"I hereby certify thato the best of my kawledge and beliethe design of

the Stormwater Management System for the proj&ctown as: (Project
Name) meets all of the requirements and has been designed substantially
in accordance with the City of Orlando Stormwater Management Criteria."

12. A statemen designating theproposedentity (if not the City of Orlando)
which will be responsible for the operation and maintenance of the
Stormwater Managemengystem. Attached to the statement will be a
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defined maintenance and funding progratm ensure said syste will
function for the purpose for which it was intended. If the entity
responsible for the operation and maintenance is not the entity for which
the engineering plans, specifications and design analysis was submitted,
then prior to plan approvala letter will be also required stating who the
entity will be and its agreement to conform to the defined maintenance
program.

Section 7.03 Monitoring
All new stormwater retention/detention facilities will be evaluated by the City Engineer for the

sysBYQa FoAfAdGe (2 LINBGSYyld RSINIRIFIGAZ2Y 2F NBOSAQD
a water quality monitoring program may be required.

A Required Monitoring Program

If the City Engineer requires a water quality monitoring program, thenfitge will be
advised in writing. Reasons for a monitoring program include, but are not limited to, the

following:
1 Indicationsare that the pollution abatement practices incorporated into the
design ofthe drainage system are not functioning properly.
2. Degradation of quality in receiving waters, regardless of the pollutant

removal efficiency of the drainage system.

The reason for monitoring requirement will be explained by the City Engineer's letter.
B. Sampling Schedule

Although specifics may vary froproject to project, samples will normally be collected at
discharge locations. A typical sampling schedule will consist of samples collected once per
month during the wet season; however this may vary among projects. Some permittees may
be required tocollect samples during storm events in addition to monthly sampling. Rate of
discharge at the time of sample collection and total monthly discharge each month for the
duration of the permit may also be required. Parameters of interest will normally include
those listed in Chapter 13, Florida Administrative Code, plus the nutrients nitrogen and
phosphorus.

C. Time Limits of Monitoring Program

The water quality monitoring program shall be determined by the City Engineer and shall
continue until such time asé¢an be determined that the facility is functioning as intended. If
not functioningas intended the owner shall be required take corrective measures to
alleviate the problems.

D. Future Monitoring Requirements

Projects not requiring monitoring at time opproval may have monitoring requirements
imposed in the future. If water quality problems develop, permittees may be required to
determine the quality of stormwater water they are discharging to the City system.
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Section 7.04 Stormwater Management Systemn@@onents

The criteria contained in this section are intended to provide the designer with guidelines to establish
design storm conditions while meeting the primary goal of accomplishing the CityNaf Y R2 Q&
stormwatermanagement objectives.

The designdr stormwater management systems are herein organized according to the following
hierarchy:

Pollution Abatement & Flow Attenuation

Flood Prone Areas

Primary Conveyance Facilities

Secondary Conveyance Facilities

Tertiary Conveyancdeacilities

© o M w N

Roadway Conveyance

Privatestormwater systems are any stormwater management systems designed to treat developed
property including internal roadways, parking, sidewalks, landscaping and building areas.

Primary water control facilities areamed lakes, regional stormwater management facilities as
designated by the City of Orlando and the conveyance facilities that connect them.

Secondary conveyance facilities are all stormwater systems that drain areas greater than tanécres
are not partof the primary system as defined above.

Tertiary conveyance facilities are all stormwater systems that drain areas smaller than ten acres.

Roadway conveyance facilities are the surface components of roadways that are intended to remove
and convey stormater runoff from traveled areas of roadways. The ability of urban roadways to
effectively remove and convey stormwater runoff is governed by inlets and surface geometry of the
roadway.

Section 7.04.0Pollution Abatement & Flow Attenuation
All projects castructed in the City of Orlando, except those specifically exempted in Sé@iywill
be required to provide a stormwater management system for pollution abatenaewt flood
protection. The system shall conform to the design requirements of the wadéeragement district
within which the property is located, with the following exceptions:
St. Johns River Water Management District

Flow attenuation for the 24ear, 24hour storm will be required on projects for which
SIJRWMD requires a permit, but doedt require this evaluation.

For wet detention facilities, littoral zone requirements will not be waived in lieu of
providing additional permanent pool volume.

South Florida Water Management District
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No exemption from pollution abatement requirementvill be provided for rooftops, nen
vehicular impervious surfaces, or water management areas or water features having
permanent water surfaces.

Dry detention is not allowed. Wet detention shall be constructed in accordance with the
requirements of SJIRWMD, with the exception that littoral zone requirements will not be
waived in lieu of providing additional permanent pool volume.

Section 7.04.02 Flood Prone Areas

The floodplain is that area subject to inundation during the-§88r;storm eventor as delineated on
the official Flood Insurance Rate MapEhe floodway is that portion of the floodplain that must
remain clear of encroachment in order to limit the increase in flood stage to one foot.

Encroachment will be allowed withingtone hundred (100) year floodplaimhen accompaniedith
the creation oftcompensating storage.

1. All development within or affected bythe 100year flooglain as
delineated on the official Flood Insurandeate Maps (FIRMr as
determined by the City Engineer, shall comply with the following
requirements:

2. The proposed finished floor elevations shall be a minimum of one foot
above the Base Flood Elevation (BFE) of the floodplain within which said
floor elevations lie or tavhich they are hydraulically connected, and at
lead onefoot above the 106/ear flood elevation of the stormwater pond
if not an established BFE.

3. For commercial or industrial developments, flood proofing may be
substituted in liewf elevating the lowest floor.

4, Compensating storage must be provided for all floodwater displaced by
development below the elevation of the 1G@ear flood. Generally,
compensating storagmust be calculated between the existing 1yéar
flood elevation ad the wet seasorwater table elevation. The latter
elevation must be determined by a qualified geotechnical engineer, and
this report shall identify the historical wet season wasdile; recommend
bottom elevations for compensating storage areas; andesklitheability
of said areas taremain availablefor floodwater storage.Overland
connectionto the floodplain (no piped connections) is required unless
separation between floodplains already exists. Potential compensating
storage in stormwater ponds beeen the maintained water elevation
and main control structure elevation shall not be considered unless it can
be demonstrated that this volume is available for floodwater storage.

5. Special attention must be given to the project area's relationship with the
floodplain.An "active" site contributes a pr@evelopment runoff volume in
excess of that whicks stored on the site during the 18@ar storm. A
"passive" site contributes a runoff volume less than that which is stored
on the site during the 10§ear $orm. Passive sites must provide special
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assurances that encroachment is not occurring due tathrestruction of
the development or its ponds. Compensating storage may be clainttiegl in
retention/detention ponds provided it is above the maintained water
elevations, andoerm elevations are such that the pond system can be
inundated during the 10§@ear storm and still provide 2gear flood
protection.

6. No developmentwill be permitted in any Area of Special Flood Hazard
designated aan unnumbered A Zone (l@ase flood elevatioastablishedl
until a Letter of Map Revision a€onditional Letterof Map Revision is
approved by FEMA.

7. No development will be permitted in the designated floodway.

Section 7.04.03 Primargonveyance Facilities

Primary conveyancécilities are defined as systems desigrb#es outfalls from, or connections
between, natural lakes and artificial regional detention faesi When the proposed facility is
designed g, or becomes a part of, a primary conveyance facility, the follogvitegia shall be used
for design purposes.

A

Design Storm

A 25year, 24-hour storm event (rainfall depth 8.60 inches) shall be used for primary
conveyance facilities design. In addition, a check of the system usingyeaf®@day
event shall be madt determine the flood stage resulting from the system's design.

Design storm rainfall distribution for the 3&ar, 24-hour event shall be in accordanagth
the water management district within which the project is located. -Pard Post
development hdrologic analyses must use the same rainfall distribution.

Flow DeterminatiorDesign flows may be determined in any of the following ways:

1. Flow Gage Data Actual recorded flows may be used for design discharge. An
accepted frequency statistical analysigst be performed on the data to determine
the 25year, 24-hour occurrence.

2.  Santa Barbara Urban Hydrograph Method.

3.  SCS Unit Hydrograph Method.

4.  Other recognized hydrograph methods.

Pre and Postdevelopment hydrologic analyses must use the same hydrogragihod.

Design Tailwater Conditions

Desigrtailwater conditions shall be based on theerage of the maintained water and the
25year, 24hour peak stage, provided this elevation is not lower than the main weir crest
elevation.
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Maximum Hydraulic Grade lan

When designed as a storm sewer system along a roadway, primary convégeilites
shall be designed such that the-g&ar, 6hour hydraulic grade line does nekceed the
gutter elevation.

Antecedent Moisture Condition (AMC)

All runoff calculationshall be based on Antecedent Moisture Condition (AMC) 1.

Section 7.04.04 Secondary Conveyance Facilities

Secondary conveyance facilities are drainage systems, not defined as primary, in th€©a#yd
which drain areas greater than 10 acres. Tdiwing hydrologic design parameteshkall apply to
secondary conveyance facilities.

A

Design Storm

A 10year; 6hour storm event (rainfall 5.2 inches) shall be used for secondary conveyance
facilities with a 25year, 6hour stormevent 6.7 incheslsed as a check.

Rainfall distribution for thes-hour stormsshall be the SCS Type B distribution or the
Orange County distribution.

Pre and Postdevelopment hydrologic analyses must use the same rainfall distribution.

Flow Determination
The desigrilow may be determined by one of the following accepted methods:

1. Santa Barbara Urban Hydrograph Method
2. SCS Unit Hydrograph Method
3. Other recognized hydrograph Methods

Predevelopment and pstdevelopment hydrologic analyses must use the same
hydrographmethod.

Design Tailwater Conditions

Design tailwater conditions shall be based on theerage of the maintained water
elevationand the 25year, 24-hour peak stage, provided this elevation is not lower than
the main weir crest elevation.

Maximum Hydrauli€&Grade Line

For 10year, 6-hour design conditions, the maximum elevation of the hydraulic gtede
shall be no closer than 1.0 foot below the gutter elevation for any inlet in the project
system. In addition, the system shall be checked for -8, 6-hour stormevent. The
hydraulic grade shall not be higher than the gutter elevation for this event.
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E. Antecedent Moisture Condition (AMC)

All runoff calculations shall be based on AMC II.

Section 7.04.05 Tertiary Conveyance Facilities

Tertiary conveyanctcilities are defined as systems which have a total drainage basin area equal to
or less than 10 acres. The following design criteria shall be used for tertiary conveyance facilities.

A Design Storm

The design storm shall be based on ay&@r storm @ent.

1. The Rational Methograinfall intensity for 18year storm)

2. Santa Barbara Urban Hydrograph Methd@-year, 6hour design storm)

3. Other recognized hydrograph methods

4, Pre and Postdevelopment hydrologic analyses must use the same hydrograph

method and rainfall distribution.

B. Flow Determination

1. TheRationalMethod

2. Santa Barbara Urban Hydrograph Method

3. Other recognized hydrograph methods

Pre and Post development hydrologic analyses must use the same hydrograph method
C. DesignTailwater Condition

Design tailwater conditions shall be based on déverage of the maintained water level

and 25year, 24hour peak stage, provided the resulting elevation is not lower than the
main weir crest elevation.

D. Maximum Hydraulic Grade Line

For 10year design conditions, the maximum allowable hydraulic grade line shalDbe
foot below the gutter elevation. A system check for they2ar, 6-hour storm willallow the
hydraulic grade line at the gutter elevation.

Section 7.04.06 Roadwdyonveyance Facilities

Roadways constitute the most upstream components of engineered stormwater collection systems,
and as such, must adhere to certain design criteria. Roadways, as defined in Chapter 61 of the Orlando
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City Code, shall be designed undaz following criteria
A Design Storm

Roadway design shall be based on the following:

1. Arterial Streets 10-year occurrence or ear, 6-hour storm event.
2. Collector Streets5-year occurrence or-year, 6-hour storm event.
3. Minor Streets 3-yearoccurrence or 3/ear, 6-hour storm.

Predevelopment and pst-development hydrologic analyses must use the same rainfall
distribution.

B. Flow Determination
Flows may be determined by the Rational Formula or other hydrograph methods.
C. Flow Spread

Under desig conditions, flow will be allowed to spread a maximum of 12 feet imtliside
travel lane. Under no circumstance will the flow be allowed to exceed a clearance of one
inch from the top of curb.

Section 7.05 Hydraulic Design Criteria

This section shabke utilized in the design of the collection and conveyance portion of any stormwater
management facility to be constructed and to be maintained by the City.

Section 7.05.01 Roadway (Pavement) Drainage Design

Good pavement drainage design consists ofiaper selection of grades, cross slopes, dypes,

inlet locations, etc., to remove the design storm rainfall from the pavement in seiestive manner

while preserving the safety, traffic capacity and integrity of the highway and street system.
Addtionally, drainage design shall also consider the protection and convenience of pedestrian traffic.

These factors are generally considered to be satisfied, provided that undue spreads ofweater
removed from the vehicular and pedestrian traveled ways #at siltation at pavemeriow points is
not allowed to occur. The guidelines included herein will accomplish these objectives.

A. Minimum Groundwater and High Water Clearances

All arterial, collector, and local streets shall be designed to providmianum of twofeet

(2") between the bottom of the base to a standing surface water conditiceasonal high
groundwater table. A standing surface water condition is considerdaeteurface water
remaining in drainage ways one week. A seasonal highgweatertable is defined as that
which occurgduring the wettest portion of the year. Any water surface encroachment
within 2 feet of the bottom of the base course will require the construction of an
underdrain systemAdditionally, no inlet shall be pladdower than one foot above the
main weir crest in the receiving water.
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B. Minimum Roadway Grades

A minimum grade of 0.30%here curb and gutter is proposed or 0.50% for vertical curb
sectionsshall be maintained for all longitudinal slopes ansi0@for all curb returns.

C. Minimum Roadway CrosSlope

For drainage purposes, minimum cross slopes and/or super elevation rates of 6/6208
(1/4"/ft) shall be utilized for design of all roadways.

D. Curb and Gutter

All highways and streets within the City of @da shall utilize an approved cuob curband
gutter section as a means of conveying runoff from pavement and abutting lanaleto
structures. When used on the high side of a roadway, the gutter shall slope sathe
direction as the pavement.

E. Open Radway Ditches or Swales

Open roadway ditches or swales are not considered as an acceptable mettwteying
pavement runoff and other stormwater when used parallel to the roadvpen ditches or
swales may be used as outfalls for storm sewer systértsey meetthe definition and
criteria set forth by the appropriatevater management district.

F. Design Frequency

The design frequency to be utilized for the design of pavement drainage shall be as

follows:
Arterial Streets  10-year occurrence or X9ear, 6-hour storm;
Collector Streets 5-year occurrence or-year, 6-hour storm;
Local Streets 3-year occurrence or-gear, 6-hour storm.
G. Runoff Determination

The peak rates of runoff for which the pavement drainage system must be designed
may bedetermined by the Rational Method.

H. Stormwater Spread into Traveled Lane

Inlets shall be spaced at all low points, intersections and along continuous grade®so as
prevent the spread of water from exceeding tolerable limits. The acceptaleiable limt
within the City is one travel lane width. For thame roadways with 2feet of pavement, a
twelve-foot (12") spread measured from the face of curlcdsmsidered acceptable. For
multi-lane facilities with no paved shoulders, a twelve fict") spread ialso considered the
maximum spread. For roadways with parking lasrgsaved shoulders, the maximum spread
shall be measured from the face of curbtb@ centerline of the outermost lane. However,
the depth of flow at the gutter shall bgich that one inls of clearance is maintained between
the top of curb and design watsurface.

l. Allowable Length of Gutter Flow to First Inlet

A maximum distance of four hundred feet (400") shall be allowed for flow in aandb
gutter section to the first point of remat from the pavement by an inlet. A lesskstance

may be dictated by the water spread criteria included above. No imperaieasn excess of
0.5 acre shall be allowed to sheet flow opiablicright-of-wayand shall be intercepted by
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inlets at the rightof-way line.
J. Inlet Types

The curb inlet types to be used in the City shall be Inlet T¥gksough 6 depending on
site constraints Inlet details can be found in FDOT Design Standards Manual.

K. Materials

Goncrete shall be Class | and have a minimum compressive strength of 3000 pdags28
The mortar for masonry shall be of portland cement and sand mixed iprtportions of
one part cement to three parts of sand. At the option of the Contrattighy early strength
cement may be used.

L. Masonry Construction

Masonry construction shall be limited to completion of doghouses around ppgssting
manhole covers, etc., or as approved by the City Engineer. It is the intdre BSMthat
structures be consticted of precast concrete or cast in place concrete. All clay brick used
shall conform to the current ASTM DesignaticB30Grade FAL1.

M. Precast Inlets and Manhole

Precast manholes, inlets and junction boxes shall be in accordance with Stax@ard
Spedications for Road and Bridge Constructioarrent edition Top elevation adjustmeiaf

the manhole top shall be adjustable between six inches and twelve inchesprsiteast
concrete rings, cast iplace concrete or bricks laid in place with mortdertical walls of
manhole entrances shall not exceed 19 inches in length includingripeind cover.

N. Placing Pipe

The inlet and outlet pipes shall be constructed flush with the inside face of the wall. Mortar
bonding shall be required between pipe arnidisture wall. Concrete to PVC adapters shall
be required when PVC pipes are connected to concrete structures.

0. Flow Channels

A flow channel shall be formed in the invert of all inlets, manholes and junction laoxes
shall extend to the spring line of tipipe. Flow channel to be precast in placeast inplace
concrete, minimum compressive strength of 3,000 psi. Fillers obdugy material will not
be accepted. Channelization shall not be required if in comflibtthe installation of gates or
valves required by permit or for periodic maintenance.

P. Manhole Covers and Rings

Covers and rings for stormwater manholes shall conform to Pamrex model number
CDPAGOEHEXcept for private systemdje cover shall have the wording and logo "City of
Orlando" andapplication cast in the top in accordance with tlSMDetails. The
application wording shall state "Storm Sewer".

Q. Minimum Inlet Interception Rates

Allinlets shall be located such that a minimum o¥86fthe approaching gutter water flow
is interceptedby the inlet with no more than 20% of the flow bypassing the inlet

R. Low Point Inlets

Allinlets at low points (sumps) shall be designed to intercept 100% of the desigvitfmut
exceeding the allowable spread of water onto the traveled lanes as deéfihede. On
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arterial and collector roadways, in order to prevent siltation and to profdda safety factor
against clogging of a single inlet in a sump location, the egtishall construct multiple
inlets at all sump locations. Preferably three inlets shoulddrestructed on each side of the
roadway, one at the low point and one on each side poiat 0.2 feet higher than the low
point. This multiple inlet sump desi@malso desirable but not mandatory on local streets.

S. Miscellaneous Inlet Placement

For maintenance purposes, no curb inlets shall be placed within the radius of curb returns,
and the applicant must demonstrate adequate protection of inlets from damage.

For curb returns with radii less than 30 feet, a 30 foot radius shall be assumed to determine
inlet placement. Inlets shall be placed to intercept flow prior to pedestiiassing or bicycle
facilities. Inlets shall be placed at all points where the cstzggeon a roadway reverses from

a negative to a positive to prevent stormwater from crossing the roadway. No stormwater
runoff will be allowed to sheet flow into the roadway gutter from impervious areas outside of
the roadway limits larger than odealfacre. This flow will be intercepted by inlets prior to or

at the rightof-way line.

T. Valley Gutters

The use of valley gutters to convey stormwater across and/or through intersections is
prohibited. Valley gutters may be used at locations where alfegssect streets but only
to convey flow parallel to the street.

Section 7.05.02 Storm Sewer Design

The purpose of this section is to outline, in general, the criteria governing the design of all storm sewer
systems constructed within the City of Orlandbese criteria are intended to govern not only new
systems being constructed by governmental agencies and private developers, but also the analysis
and/or redesign of existing systems. The designer is encouraged to utilize the latest design data and
information available. However, in those cases where it differs significantly from that included herein,
approval from the City Engineer must be received prior to plan submission or more preferably at the
pre-application conference.

A. Design Discharges

Thedetermination of design flows for a storm sewer system serving any classificdition
facility shall be in accordance with the methods and procedures as set forth in Section
7.03.

B. Materials and Installation

All storm sewer piping materials installed wittine City of Orlando will comply wifDOT
SSRBC and FDOT Roadway and Traffic Design Standards, most currenOadijtiogid
pipe material shall be allowed beneath publicly maintained roadway pavement.

Any contractor installing HDPE pipeother flexble pipe on private developmentithin

the City of Orlando will be certified by the pipe manufacturer as qualified to install said
piping material. A copy of the certification must accompany the engineering permit
submittal. See lasr profiling requiremets of thischapter.

All pipe jointsfor all types of pipe and pipe material shiadl wrapped per FDOT Design
Standard Manual Index Number 280.

C. Minimum Pipe Size
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The minimum size pipe to be used in storm sewer systems is 15 inches in diameter.
Designs sHabe based upon siinch increments in sizes above 18 inches.

D. Maximum and Minimum Pipe Slopes

All storm sewers shall be designed and constructed to produce a minimumvekmsnity
of 3.0 fps. No storm sewer system or portion thereof will be desigm@doduce velocities
in excess of 10 fps.

E. Maximum Lengths of Pipe
The following maximum runs of pipe shall be used when spacing access structamgs of
type.
Pipe Diameter* Maximum Run
Less than 24" 300 feet
24" or Larger 400 feet

*(Or minimumdimension of elliptical pipe or box culvert)
F. Miscellaneous Minimum Pipe Clearances

The following minimum clearances shall be used when determining pipe elev&imngd it
be impossible to maintain these separations, then adequate means must bedititize
protect both the storm sewer system and the obstructing facility.

Description

Bottom Roadway Base to Outside Pipe 1.0 ft.

Between Storm Sewer and Other Utility or Obstruction 1.0 ft.

Intersecting Manhole, Sanitary Line to Bottom of Manhole 1.0 ft.
G. Time of Concentration

A minimum time of concentration to be utilized in storm sewer computations shéalbbe
minutes for singldamily and duplexesidential projects, and 10 minutes for all other
developments.

H. Manhole Losses

The following manh@ losses shall be used provided all structures are constructed with
smooth flow channels to a depth equal to half the diameter of the largest pipe. This
requirement is waived for structures having only one connecting pipe.

Use greater of:

a) 20% of the diffeence between the highest and lowest velocity heads
b) 0.10 foot

If no channelization is provided, the designer shall use the greater of:

a) 50% of the difference between the highest and lowest velocity heads
b) 0.30 foot

Manhole losses shall be applied onlysatcharged structures.

l. Laying Pipe
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All pipes shall be carefully laid, true to the lines and grades as shown on the FilADS.
Standard Specifications Section 430.7 Specific Requirements for Concrete Pipe, latest
edition, shall appljor installations berath public maintained roadways. The provisions of
Section 430 in its entirety shall apply to other installatioddl pipe shall be laid in the
absence of standing water unless specifically authorized otherwise by the City Engineer

his designee

J. Tesing

Compaction tests shall be required for the first lift around the pipe and onéalesachone-
foot lift above that to subgrade for each 200 linear feet of pipeaninimum. The City
Engineer may determine that more @wer tests are required to certify the installation
depending on the field conditions.

Section 7.05.03 Culvert Design

Culverts are required to convey stormwater discharges contained in open ditches, swalakemnd
under roadways and other obstructions. Desig of culvert facilities involves tltensideration of all
the design factors included for storm sewer systems plus the allovianeatrance and exit losses that
can drastically affect headwater elevations caused by culmstallations. Additionallyparticular
attention should be given to the downstream wasenface elevation, i.e., tailwater in culvert design in
order to arrive at a reasonable estimatetbé headwater design flow conditions. The criteria listed
below provide the designer with gera and specific guidelines.

A. Design Discharges

The determination of design flows for a culvert installation serving any classifigztion
facility shall be in accordance with the methods and procedures set fottiisichapter

B. Allowable Materials

All gorm sewer piping materials installed within the City of Orlando will comply RE®T
Standard Specifications for Road and Bridge Construction, most current editiocRDOT
Design Standards, most current editié@nly rigid pipe materiadhall be allowedeneath
publicly maintained roadway pavement.

Any contractor installing HDPE pipeother flexiblepipe on private developmenwithin

the City of Orlando will be certified by the pipe manufacturer as qualified to install said
piping material. A copy of the certification must accompany EngineeringPermit
submittal. See laser profiling requirements of this chapter.

All pipe jonts for all types of pipe and pipe materiaé wrapped per FDOT Roadway
and Traffic Design Standard Index Number 280.

Riprap headwalls shall be made from burlap baggraut-filled fabric form not mixed
in place paper bags.

C. Minimum Pipe Size

The minmum size of pipes to be used for culvert installations shall be 18 inchestihden
entrance to thefacility is covered by a grate or protected from debris, and 24 inches when
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an endwall is utilized as the inlet structure.

D. Maximum and Minimum Pipe Slopes

All culverts shall be designed and constructed to produce a minimum mean veldgi¢y of
fps. The maximum bed slope shall be a slope that produces a veloc#iyaesding six feet
per second. The barrel cresection shall have sufficient area that flov velocity does not
exceed 10 feet per second under design conditions.

E. Maximum Lengths of Culvert

The following maximum runs of pipe shall be used when spacing access structangs of
type.

Pipe Diameter (or Minimum Dimension of Maximum Run
Elliptical Pipe of BoRulvert)

[ Saa GKIFYy wHné 300ft
Hné 2NJ [ NHSNJI 400ft
F. All culvert installations shall be designed taking into consideration the tailwater of the

receiving facility or body of water.

G. Allowable Headwater

The allowable headwater of a culvertstallation should be set by the designer for an
economical installation; however, it should never exceed the highwater clearances required
in Section 7.05.01 Roadway (Pavement) Drainage Design. When endwalls are used,
preferably the headwater should nekceed the top of the endwall at thentrance. If the

top of the endwall is inundated, then special protection of the roadermjpankment and/or

ditch slope may be necessary for erosion protection.

H. Testing

Compaction tests shall be required for the flistaround the pipe and one tefbr eachone-

foot lift above that to subgrade for each 200 linear feet of pipe as a minimum. The City
Engineer may determine that more @wer tests are required to certify the installation
depending on the field conditits.

Section 7.05.04 Pipe Inspection

Pipe inspection shall be performed in accordance with FDOT Standard Specifications Section
430-4.8, Pipe Inspection, latest edition. For pipe larger than 48 inches in diameter, the pipe may
be walked, but video docientation of the inspection must be provided. Pipe certification shall

be provided.

If no defects are observed, the following signed and sealed certification shall be used:

I, or a representative under my direction, have reviewed the drainage pipe inspection
videos and laser profile reports (the latter if pipe other than reinforced concrete pipe has
been used outside of publicly maintained roadway areas) for the drainagensyspes.
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Based on review of the roadway drainage system and related discharge piping inspection
reports, | certify that to the best of my knowledge, information and belief, the drainage
system improvements for the project have beestroored
substantially in conformance with the specifications of the City of Orlando Engineering
Standards Manual and comply with those specifications as to joint tolerance, leakage and
deflection. Copies of the DVDs for the initial and pegtair videomspections are included

with this submittal.

If defects are observed, the following signed and sealed certification shall be used:

I, or a representative under my direction, have reviewed the drainage pipe
inspection videos and laser profile reportsdtlatter if pipe other than reinforced
concrete pipe has been used outside of publicly maintained roadway areas) for the
drainage system pipes. Defects in the drainage system piping were observed during
review of the video inspection reports. Prior to repanethods and procedures
were submitted to the City and approved on . Defects were
remedied in accordance with the approved methods and procedures on

. Based on review of the roadway drainage system and related
dischargepiping inspection reports and posepair inspection reports, | certify that

to the best of my knowledge, information and belief, the drainage system
improvements for the project have been constructed
substantially in conformance witlthe specifications of the City of Orlando
Engineering Standards Manual and comply with those specifications as to joint
tolerance, leakage and deflection. Copies of the DVDs for the initial anelgyuest

video inspections are included with this submittal

Section 7.095 Open Channel Design

Grass swales and open channels may be used in lieu of a closed conduit system to convey stormwater
runoff outside of dedicated roadway and street riglfsway when sufficient drainage easements or
rights-of-way areavailable; when groundwater control is desirabidten sufficient cover for closed
systems is not available; where economy of construction lmardemonstratedfor temporary
conveyance for phased projects)d where open drainage facilities are compatibigsurrounding

land uses. Open conveyance systems are often desirable to assist in the mitigation of pollution
problems. The use of grass swales and open channels will be reviewed on an individual basis and the
use of them igenerally not preferable

Agrass swale is defined as a trench which:

a. Has a top widtito-depth ratio of the crossection equal to or greater than 12:1,
or side slopes equal to or flatter than 3 feet horizontal to 1 foot vertical and,

b. Contains continuous areas of standing or flowiveger following a rainfall event
and,

C. Planted with or has stabilized vegetation and,

d. Is designed to take into account the soil erodibility, soil percolation, slope, slope

length, and drainage area so as to prevent erosion, and reduce pollutant
concentrationof any discharge.

Thedesign of open swales must meet the design requirements of the applicable Water Management
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District.

Section 7.05.0&-reeboard, Side Slopes, Fencing & Maintenance Berms

Freeboard requirement may be waived for ponddehtare located at low points within the project
area and are not subject to potential catastrophic failure (e.g., downstream side of pond constructed
on fill next to a wetland, natural stream or canal). Minimum road elevations shall be constructed no
lower than the 25year, 24hour peak stage or main control elevation, whichever is greater.

Side slopesMaximum side slopes shall be constructed as follows unless otherwise
approved by the City Engineer, vertical walls will be on a case by case basis:

Fecility Side Slopes
Dry Retention 4:1
Wet Retention/Detention No Fenceslopes 4:1 and flatter

With Fence slopes steeper than 4:1

Commercial No Fence Wet Bottom Pond and slopes flatter than 4
With Fence for slopes steeper than 4:1

Ditch or Canal nYM 65SSLISNI GKIy
61 S y

Maintenance Bermg Adequate maintenance berms shall be provided around
Stormwater Management Systems in accordance with the followings:

Facility Minimum Unobstructed Maintenance
Berm Required
'L G2 WwnQ 6ARS MpQ 2y 2yS A&
HNQ G2 pnQ 6AR MpQ LISNJ aAR:
DNBFGSNI GKIFyYy p HNnQ LISNJ aAR:
Ponds with fencing HNQ | NRdzy R LIS
Ponds without fencing 106 around pe

(bermwidth may be further reduced
provided access and maintainability a
demonstrated)

Section 7.05.07 Maintenance of Privately Owned Stormwater Systems

All stormwater management systems constructed in the City of Orlando will be required to be
maintaned by their respective property owners for pollution abatement, conveyance and flood

protection. The systems shall conform to the original design requirements at all times. Any
changes to the stormwater system must be permitted through the City andapi@opriate
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water management district. In cases of conflicting criteria, it is the intent of this Manual to have
the most stringent regulations govern.

All contractors or field personnel performing earthwork maintenance must be certified by the
FDERNn Stormwater, Erosion, and Sedimentation Control or by a comparable program from
another state. Verification of certification may be requested by the City.

All maintenance and repair activities occurring on privatelyned stormwater systems are tme
performed according to the guidelines set forth by this document and in the current edition
C5h¢Qa {GFyRIFENR {LISOATAOI iA andany peinhiddooiiodRss | Y R
from applicable Federal, State and/or agencies of the State

All erosion and sedimentation control measures must be installed before maintenance activities
begin and be maintained for duration of the project. Modifications to control measures may be
required during project based on site conditions. All measurestmemain in place until City
Inspector grants permission for the removal at the completion of the project. Any dewatering
must obtain all necessary permits and authorization by City Stormwater section. The City
reserves the right to require stringensbntrol measures to ensure proper water quality or flood
protection. For water quality violations, work will cease until the violation is addressed and
corrected.

1. Wet and Dry Pond Maintenance

A. Pond configuration must be maintained to its origileaigth, width and depth as designed
and approved, according to plans.

B. Vegetation on slopes and pond bottom should be routinely mowed. All woody stem plants
and cattails Typha sp.must be removed, including their associated root systems.

C. Submerged speciad vegetation (e.g. Hydrilladfdrilla verticulaty, East Indian Hygrophila
(Hydgrophila polyspermaetc.) must be removed or may be treat@tien growth becomes
excessive.

D. Eroded or unstabilized areas must be redressed and secured with sod or vegetation
depicted in the plans.

E. Trash and debris should be routinely removed.
F. Control structure shall be in maintained as set forth in Section 7.06.06.
2. Swale Maintenance
A. Swale configuration must be maintained to its original length, width and degisigeed

and approved, according to plans.
B. Check dams and other velocity dissipation devices must be maintained to original design.

C. Vegetation on slopes should be routinely mowed. All woody stem plants and catyguils(
sp) must be removed, including their agsated root systems.
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D. Swale configuration must be maintained to its original length, width and depth as Eroded or
unstabilized areas must be redressed and secured with sod.

E. Trash and debris should be routinely removed.

F. Stormwater flow cannot be impeded ogduced by any natural or manmade object.

3. Ditch and Canal Maintenance

A. Vegetation on slopes should be routinely mowed. All woody stem plants and catygils(
sp) must be removed, including their associated root systems.

B. Submerged species of vegetation (e.g. Hydkla(illa verticulaty, East Indian Hygrophila
(Hydgrophila polyspermaetc.) must be removed or may be treated, with approval from
City inspector, when growth becomes excessive.

C. Eroded or unstabilized areasust be redressed and secured with sod. Depending on slope,
sod may need to be secured to banks using pins or staples.

D. Stormwater runoff should not be impeded or reduced by any natural or manmade object.

4, Underdrain Maintenance

A. Systems must functiortproperly discharge designed runoff or to return pond to designed
ponding elevation within 72 hours of rain events.

B. Cleanouts and concrete pads, if applicable, must be visible and accessible. Caps must be
secured onto cleanout pipes.

C. Aquatic vegetation giwing along underdrain system must be carefully removed, including
their root systems.

D. Failure of system is determined when discharge from underdrain pipe is not sufficient
enough to allow pond to drawdown to designed elevation within 72 hours or prolonged
wetness is evident.

E. If failure occurs, a City Stormwater Code Inspector must be present during installation of
underdrain system. Prior to installation of underdrain system, pond must be excavated to
proper dimensions and elevations. Trench dimensiord@be excavated to designed and
approved length, width and depth, according to plans. Old underdrain pipes, filter material,
filter media and excavated pond sediments must be removed from site before new material
arrives to prevent crossontamination.

F. FDOTFapproved filter fabric is to be placed in the trench, lining the floor and walls of the
trench with enough excess to overlap over the top of the trench after all pipe and filter
media are installed.

G. Install new underdrain pipes with new fabric sockslasigned elevation, surrounding it

with fresh filter media, as dictated in plans. Filter fabric must overlap to encase the
underdrain package.
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5. Exfiltration Maintenance

A. Systems must function to properly contain and discharge designed runoff.

B. Allinspection ports and manholes must be visible and accessible.

C. System should be jetted and vactored to remove sediment, trash and dleiwi
recommended by the manufacturer, but not less frequently than every two yesestend
functionality of the systemManifest of work must be documented and retained for
verification by City inspector.

D. All dewatering activity must be approved by City inspector prior to maintenance activities.
Discharge water must not violate any Federal, State or local water quaditylatds,
including turbidity. Manifest documentation may be required for disposal of water,
depending on site conditions. Decanting from vactor trucks will not be allowed.

6. Control Structure Maintenance

A. Sediment, vegetation, trash and debris should &moved periodically.

B. Bleed down device must be positioned and operating as designed and free of debris at all
times.

C. Weir structures must be undamaged, unobstructed by debris or sediment and must
function at designed elevations.

D. Weir plates over grates mube present at all times.

E. Broken or missing grates must be replaced, as specified on plans, or to current edition of
FDOT Specifications for Roads and Bridge Construction.

F. Skimmer plates must be undamaged and properly fastened to inlet structures.

G. Cracksnust be sealed, if leaking, and damage repaired promptly.

H. Connections, teand-from structures, must be mortared to eliminate the infiltration of
bedding materials, sand and earth and exfiltration of stormwater runoff.

l. Erosion around structures must bedil and repaired by careful compaction and stabilized
with sod.

7. Stormwater Pipe, Grate and Flume Maintenance
A. Sediment, vegetation, trash and debris should be removed periodically.
B. Leaking joints between stormwater pipes and/or between pipes stnactures must be

repaired promptly. A collar may be poured to FDOT standards to repair one joint in a run of
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sections, however, if more than one joint is leaking, new gaskets are to be used for repair
along with the possibility of replacing or lining thipes.

C. Deteriorated stormwater pipes must be lined or replaced.
D. Broken or missing grates must be replaced, as specified on plans.
E. Erosion around pipes, flumes, headwalls and mitezad sections must be filled and

repaired by careful compaction and stabaéld with sod.

F. Broken flumes must be repaired or replaced, depending on severity.
G. Accumulated sediment at end of pipes and flumes should be removed periodically.
8. Maintenance on Miscellaneous Stormwater Structures and Devices

Maintenance of the variasi structures, not listed above, should be scheduled per manufacturer
specifications or at a frequency that allows systems to remain at their designed pollution abatement.
Maintenance frequencies should be adjusted based on sediment loading, volumet efttedebris
between regular cleaning cycles and overall system performance. All efforts should be made to
minimize flooding potential and negative water quality impacts.

Engineering Standards Manual 101 5thEdition



CHAPTER-STRANSPORTATION

Section 8.01 Pavement Markings

The work specified in this section shall consist of the design and installation of pavement markings as
shown on the plans and in accordance with this Mant@i@mporary markings shall be used as
required by the City. The City Transportation Engineer has approval jurisdiction over any requests for
modifications from these standards.

A Materials

1.

Paint

All paint used for pavement markings shall confeorthe latest edition of the=DOT
Standard Specifications for Road and Bridge Construction (SSRBC).

2. Thermoplastic Compounds
All Thermoplastic Compounds used for pavement markings shall conform to Section
711-2 of thelatest edition of theFDOT SSRBOnly alkyd based materials shall be
used.

2. Reflective Pavement Markers
All reflective pavement markers shall conform to Section 706 of the FDOT&SRBC
2y (KS C5h¢Qa vdzZaZ £t ATFASR t NBRdzOGa [ Aad

3. Glass Spheres
All glass spheres shall conform to Section 9710of the FDOT Si&RB:dition

B. Installation

1. General
All surfaces shall be cleaned prior to the start of installation.

2. Painted Markings
Painted traffic markings shall be installed in accordance with Section 710 of the
FDOT SSRBC and the Manual of Uniform Traffic Control Devices (MUTGDyPaint
be used only on private development improvements or as temporary markings.

3. Thermoplastic Traiif Markings
Thermoplastic traffic markings shall be installed in accordance with Section 711 of
the FDOT SSRBC and the MUTCEfoRTeed plastic markings may be substituted as
permitted by the CityTransportationEngineer. Alkyd materials may be applied
immediately after final compaction of asphaltic concrete.

4, Reflective Pavement Markers

All reflective pavements markers shall be installed in conformance with Section
7060f the FDOT SSRBC.

City of Orlando
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Section 8.02 Urban Streets and Intersections

The design and locations of urban streets and intersections shall be consistent with the requirements
of the City of Orlando Land Development Code (LDGyvntown Streetscape Guidelines (as
appropriate),and Sectionlll, Paragraph Sanda L y i S NE SQ & xhe2ifaniEalSos Uniform
Minimum Standards for Design, Construction and Maintenance for Street and Hidhisayeferred

to as the Florida Greenboolgs prepared by the Florida Department of Transportation. Streets are
defined based on the traffioad, travel speed, medians and other criteria. Street type definitions can

be found in Chapter 61 of the Orlando City Code. The City Engineer and City Transportation Engineer
have approval jurisdiction over any requests for modifications from these stdsdanless stated
otherwise, all separation references are centerline to centerline.

A. Design and Placement

The design and placement of streets, intersections and driveways shall encourage the
appropriate use of ALL Limited Access Roadways, Arterial Sttgatector Streets, Local
Collector Streets, Local Noesidential Streets and Local Residential Streets (including Local
Singlefamily Residential Streets).

B. Singlefamily Residential Neighborhood Protection
Streets, intersections and driveways shalldzated and designed to discourage and where
possible prohibit non singifamily residential traffic from cutting through any sindigamily
residential neighborhood.

1. Single Family Local Street Traffic Control and Informational Signage

The following ball be used individually or in combination in individual sifgtaily
residential developments or neighborhoods:

a. Oneway and tweway street combinations,
b. Intersection turn restrictions,
C. Neighborhood entry identification signs.
C Special Considerations
1. A Traffic Operation and Safeé®gudy maybe required from the Owner/Developer

by the City Transportation Engineer prior to approdiltraffic control devices at
intersections being signal control, stop controkvadly stop control, or yield control

shall be studied in accordance to the appropriate warrants per the current MUTCD
edition. If the roadway has yet to be established andexisting traffic volumes can

0S YSIFada2NBRX (GNARLI 3SYSNIGA2y @2fdzySas
Manual current edition, shall be used along with an appropriate trip distribution
projection. All traffic studies required shall be signed sedled by a Professional
Engineer registered within the State of Florida.

2. The minimum requirements of this chapter may be reduced upon a finding by the
City Transportation Engineer that given the particular conditions of the proposed
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development, the mimhums cannot be met and such reductions will not
compromiseoperational and safety standards.

At preliminary review,lte minimum requirements of this chapter may be increased
upon a finding by the City Transportation Engineer that given the particular
condtions of the proposedevelopment, the minimums are not adequate to meet
operational and safety standards.

Section 8.03 Nofbignalized Urban Intersections

A. Arterial Streets

Arterial Street intersection/interchanges with Limited Access Roadways are
reviewedon a case by case basis. Intersection/interchange locations are determined
based uporthe requirements and standards of the Limited Access Roadway not the
intersecting Arterial Street.

An Arterial Street (A) may intersect with another Arterial Streef @}erial Street

(A) is aligned with and is an extension (opposite approach) of an existing street or if
the new Arterial Street (A) intersection is located at a desirable distappeally

one mile from any adjacent intersection of two Arterials.

B. Colkctor Streets

Collector Street intersections/interchanges with Limited Access Roadways are
reviewed on a case by case basis. Intersection/interchange locations are
determined based upon the requirements and standards of the Limited Access
Roadway not thentersecting Collector Street.

A Collector Street may intersect with an Arterial Street if the Collector Street is
aligned with and is an extension (opposite approach) of an existing Collector Street
that intersects with the Arterial Street or if th€ollector Street is located at a
desirabledistance typicallyat leastone-quarter mile from any adjacent existing
Collector (or Arterial) Streeghat intersects with the Arterial Street.

A Collector Street (A) may intersect with another Collector Street (B) if Collector
Street (A) is aligned with and is an extension (opposite approach) of an existing
Collector Street or if the new Collector Street (A) intersection is located at a desirable
distance typicallyat least660 feet from any other intersection.

C. Local Collector Streets

1.

Local Collector Streets intersections/interchanges with Limited Access Roadways
should be avoided. If allowed, intersection/interchange locations are determined
basedupon the requirements and standards of the Limited Access Roadway not
the intersecting Local Collector Street.

A Residential Collector Street may intersect with an Arterial Street if the
ResidentiaCollector Street is aligned with and is an extengipposite approach)
of an existingResidential Collector Street or if the Residential Collector Street is
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located at a desirable distancgypically at leastone quarter mile from any
adjacent existing Collector (or Arterial) Street that intersects wlith Arterial
Street.

3. A Residential Collector Street (A) may intersect with either a Collector Street or
another Residential Collector Street (B) if it is aligned with and is an extension
(opposite approach) of an existing Residential Collector Street ettos or if
the new Residential Collector Street intersection is located at a desirable distance
typicallyat least660 feet from any other intersection. Neresidential traffic shall
be discouraged and prohibited where possible from using Residebtbéctor

Streets.
D. Local Streets
1. Intersections of Local Streets with Limited Access Roadways should be avoided. If

allowed, intersection/interchange locations are determined based upon the
requirements and standards e Limited Access Roadway not théersecting
LocalStreet.

2. Intersections of Local Streets with Arterial Streets should be avoided. In cases
where a Local Street must intersect with an Arterial Street the intersection shall be
located/spaced at a minimum distance of 660 feet from any oiftersection and
will comply with the following:

a. Local Residential Streets shall be aligned only with an existing Local
Residential street which intersects with the Arterial Street or be designed as
aa ¢ ¢ Ay 3dSNES OG-k anyright fuirdat odyh 3 K G (0 dzNJY/

b. Local Norresidential Streets shall be aligned with an existing Locat Non
residential Street which intersects with the Arterial Street or be designed
Fa F ac¢é AydSNEidSadright yirnoatonlyk NA I K G (0 dzN.
3. Local Streets may intersect with a Collector Street if the Local Street is aligned with

an existing Local Street of the same type which intersects with the Collector Street
orif the Local Street is located atd@nimum distancef 660 feet from any other
intersection. The location of the Local Street shall also comply with the following:

a. Local Residential Streets shall be aligned only with an existing Local
Residential Street which intersects with the Collector Street or be designed
asad ¢ ¢ AYUSNERSOGAZ2Y ®

b. Local Norresidential Streets shall be aligned with an existing Locat Non
residential street which intersects with the Collector Street or be designed as
adCé AYGSNESOGAZY ®

4. Local Streets may intersect with a Residential Collector Street if the LocliStre
aligned with an existing Local Street that intersects with the Residential Collector

Street or if the Local Street is located anaimum distanceof 660 feet fromany

other intersection. The spacing between two or more Local Street intersections

with a Residential Collector Street may be less than the required 660 feet if
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combinations of full access, Om&ly access and/or right turn only access are used or

if the Residential Collector is part of a planned/coordinated development or if the
design involves a Low Volume Residential Collector Street. In any case the spacing
may not be less than 330 feet.

5. A Local Street (A) may intersect with another Local Street [(By#l Street (A) is
aligned with and is an extension (opposite approach) of an existing Local Street or if
the new Local Street (A) is spaced atinimum distancef 150 feet fromany other
adjacent street intersection. The location of the Local Strhali slso comply with

the following:

a. A Local Residential Street (A) shall be aligned only with an existing Local
WSAARSYGAIE {GNBSG GKFG AYyGdSNBRSOGA 4 A
Intersection.

b. A Local Singlamily Residential Street (A) dhbe aligned only with an
existing Local Singfamily Residential Street that intersects with local Street
6.0 2NJ0S RSaEAIYSR la | ac¢cé AydaSNRSOI
andCity Transportation Engineer the spacing between two or more Local
SingleFI YAf& wSaARSYyUGALf { GNBSi-seth y i SNA S
intersections, may be less than the required 150 feet but not less than two
lot depths (when placed back to back).

C. A Local Nowresidential Street (A) shall be aligned only with aistixg
LocalNonresidential Street that intersects with Loc&reet (B) or be
designedasé&a ¢ ¢ AYUSNRSOGAZ2Y ®

Section 8.045pacing ofSignalized Urban Intersections

In order that distances between intersections with traffic signal control are capalpeowiding
reasonable cycle lengths and levels of service; intersections that are planned to be signalized should
be spaced a minimum of one quarter mile from any adjacent intersection with existing or planned
traffic signal control. Approval by the Citsafisportation Engineer is required.

All new traffic signals shall be warranted based upon latest MUTCD criteria. Field traffic data and/or
ITE trip generation data will be required and snithed in a report for the City Transportation Engineer
to reviewfor approval.

Section 8.055ight Distance Requirements

! RNAGSNRA FoAfAGe G2 4SS FKSFR Aa (GKS dzivyzald
vehicle on any roadwaggight distance is the distance to the driver of a passenger vehicle measured

along the normal travel path of a street from a designated vehicle location and to a specified height
above the street when the view is unobstructed by traffiour aspects ofght distanceare: (1) the

sight distances needed for stopping, which is applicable on all roadways, (2) the sight distances
needed for passing of overtaken vehicles, applicable only onldawe roadways, (3) the sight

distances needed for decisions at golex locations, and (4) the sight distances needed at
intersections.

In addition to the above, all drivers shall have a clear line of sight in order to also view pedestrians
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(especially small children) on the sidewalks/parkway areas, bicyclists withinathedway, and

other potential types of nommotorized roadway users. Pedestrians and bicyclists should also have a
clear line of sight when crossing at an intersection where the opposing approaches have no traffic
control. This also applies to midockpedestrian and bicycle path crossinlytid-block crossings
should be offset whenever possible, and includefuge area.Extra care must be taken where
elevation/vertical alignment, horizontal alignment, andstneet parking could potentially interfere

with any and all types of sight line distances

Refer to AASHTO, Geometric Design of Highways and Streets (Current Edition) and FDOT Greenbook
(Current Edition), for applications to specific design needs such as stopping sight distances and all
other sigh distance requirements. The minimum sight distances are specified in these manuals, but
depending on the specific conditions greater sight distances may be required by the City
Transportation Engineer. All public and private streets and the intersecfidnveways shall be

required to maintain clear sight distances. All regulatory traffic control devices shall have clear lines

of sight to appropriately maintain their function in accordance to the above referenced manuals and

in accordance the current eghn of the MUTCD.

Section 8.06 Angles of Intersection

All streets shall be laid out to intersect as nearly as possible at (90 degree) right angles or radial, but in
no case shall the angle of the intersection be less than 60 degrees.

Section 8.07 Multipt Approach Intersections

Multiple approach intersections involving the juncture of more than two streets and/or four
intersection approaches shall be prohibited unless:

A. The streets are joined within an interchange or

B. The streets are joined within a largae-way traffic circle that provides adequate
approach and turning movement separation.

Approval of the use of these options by the City Transportation Engineer is required.

Section 8.08 Intersection Pedestrian a#anericars with Disabilities Act (ADA)

When planninggdesigning or constructing transportation facilities, the following ADA standards
shall be complied with:

1 2006 Standards for Transportation Facilities (or the most current)
1 Public Rights of Way Accessibility Guidelines (PROWAG)
1 Florida DODesign Standards

91 Florida GreermiBook

Sidewalks andADAramps are required on both sides of all approaches of new intersections
Sidewalks and ADA ramps are required on both sides of all new intersection approaches to an existing
street and all reconstrimns of existing approachesnless specifically exempted by the City
Transportation Engineer.

Engineering Standards Manual 107 5thEdition



All ramps including detectable warning surfaces,st be in compliance with ADA Criteria regarding
number of ramps and detectable warning surfagdditionally; if these ramps are within the ROW,
they shall be an approved type found in the FDOT Design Standards Index 300.

All marked pedestrian crosswalks on typical asphalt or concrete surfaces shall be marked with the
latest FDOT special high emphasis crosswelkking design (FDOT Standard Index 17346). Any
pedestrian crossing within a signalized intersection shall be marked. At stop and yield control
intersection approach crosswalk markings should be installed if an engineering argjysess this

and/or ifthe City Transportation Engineer requires it. At vaamtrolled intersection approaches and
mid-block locations, crosswalkgth appropriate warning signage and markings should be installed if
recommended through an engineeriagalysis antbr the City Tansportation Engineer requires it.

The City strongly recommends utilizing thational Cooperative Highway Research Prodide@HRP)

Study No. 562 Pedestrian Crossing at3imalized Intersections as an engineering analysis if these
types of pedestrian cisings are desired to be implemented.

Decorative crossings are permitted at locations where engineering anagss not
prohibit it. The details of the decorative crosswalk shall be approved by the City
Transportation EngineeAny proposed decorative@sswalk design shall incorporate the
current FDOT standard crosswalk marKihgarallel 1Anch thermoplastic markingand/or
perpendicular 24nch pavement markings).

Section 8.09 Medians
A. Median Separation Requirements

Median separation is required @fl divided streets with four or more travel lanes and as may
be required by the City. The City Transportation Engineer has approval jurisdiction over any
request for modifications from these standards.

B. Minimum Width

1. The minimum width of a median contaigjra left turn lane shall be 16 feet when
curbedand including a 4oot-wide traffic separator (suicide landjf there is a bi
directional turn lane, the minimum width shall be 12 feet unietserwise approved
by the City Transportation Engineer.

2. The minimum width of a median intended pootect a vehiclerossing oturning
left from aside street or driveway shall be 19.5 feet when curbed.

C. Openings

1. Median openings on all streets shall be spaced at 660 feet intervals or per the
standards of theCity of Orlando Land Development Code.

2. Correct signal spacing and dedicated public streets are given priority consideration
for median opening approvals.

3. All median designs and provisions shall be consistent with standards provided by
the Manual of Minimum Standards for Design, Construction and Maintenance for
Streetsand Highways.
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4, All median openings shall include a 12 foot wide left turn storage lane and taper.
The minimum lengths for the storage lanes and taper are includedrO i A 2 Yy & ¢ dzN.
Lanes and Tzers".

5. The preferred end treatment for median opening is the bufiese design rather
thanthe circular design.

6. The width offull accessnedian openingsmeasured from the end of one nose to
the end of the other noseshall be a minimum of 40 feet. Thegign shall be based
upon the required turning radii and lane alignment of the intersection.

7. No median opening shall be allowed where the median is intendgudtect a
vehiclecrossing otturning left vehicle froma side street or driveway and is of
insufficient width to do so.

D. Special Considerations

The minimum spacing requirements of this Section may be modified upon a finding by the
City Transportation Engineer or his Designee that, given the particularticorsdof the
proposed development, the minimums cannot be met and such reduction will not
compromise operational and safety standards of the adjacent roadway.

Section 8.10 Turn Lanes and Tapers

A. General Requirements

Turn lanes and tapers, whetesigned by the Manual of Uniform Minimum Standards for Design,
Construction and Maintenance for Streets and Highways (FDOT), reduce conflict between the traffic
on driveways or intersecting streets and the traffic on the through street. This conflicttredus
achieved by providing turning vehicles with a refuge area where acceleration, deceleration, storage
and turning maneuvers may be accomplished. Turn lanes and tapers are required for the following

conditions.

1. The Design Speed of the accessed sti®86 MPH or greater;

2. The parcel of property accessing the street is projected to generate 500 or more
vehicletrips per day or 50 or more vehicle trips in any hour;

3. The parcel of property accessing the street is residential and has 50 oicweling
units;

4. The parcel of property accessing the street is a development that chaistictalty
experiences peaks in its trip generation pattern, i.e., schools, subdivisions,
restaurants public assembly places;

5. At any development as a Traffic Impact Analysay warrant;

6. At any parcel of property where a use changes to one that meets one of the
above conditions;

7. The main street has an Average Daily Traffic Count of 500 or more vehiclesq@er day
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50 or more vehicles in any hour;

8. At any location; where gradeor other unusual conditions indicate turn lanes to be
desirable, as determined by the City. Turn lanes may be required on local streets at
intersections for safety or capacity reasons.

9. The street is classified as a thoroughfare.
Special Considerations

The minimum spacing requirements of this Section may be modified upon a finding by the
City Transportation Engineer or his Designee that, given the particular conditions of the
proposed development, the minimums cannot be met and such reduction will not
compromise operational and safety standards of the adjacent roadway.

B. Dedication of Additional righof-way

On any arterial or collector street within a minimum of 150 feet (or as required) of its
intersection with another arterial or collector or at anther location where provisions of
this Section require additional righdf-way, the rightof-way shall be increased to permit
proper design of auxiliary lanes and tapers. This additional-dfyiitay shall be dedicated

or conveyed as a public rigbf-way. A twenty five footorner triangle shall be provided as

a minimum at street intersections. A larger triangle rbayrequired at the discretion of the
City Engineer or City Transportation Engineer.

C. Acceleration Lanes and Tapers

The desirable requiremes for lengths of acceleration larandtapers shalbe basedon

1 { | dGhomaétric Design of Highways and Streets (Current Edition) and the FDOT
Greenbook (Current Edition) which consider curve design speadway design

speed, and curve radius.

D. Right Turn Deceleration and Storage Lanes

The desirable requirements fetoragelengthsand entrancdapers forright turnlanesshall
follow FDOT Design Indelt.a lane shift is required to provide room for a right turn lane,
the lane shift taper shhlse one of the following equations based upon the design speed.

C2NJ {LISSRa x np YLKY [ I 2 E {
C2NJ { LISSRa X S0 YLIKY [ I 62 E
Where: W = width of the lane shift

S =design speed

Upon the approval of the Cifjransportation Enginegthe laneshift taper lengthmay be
reduced to achieve the desirable stora¢gngth and/or accommodate constrained
geometric conditionsHowever, the taper length should not be below the minimum
lengths specified in FDOT Design Index 526.

Storage lengths for left turn lanes may be calculated by an engineering study or one of the
following methods and is subject to final approval by the Cransportation Engineer.
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1. Atunsignalized intersections, the storage length, exclusive of taper, may be based
onthe number of turning vehicles which are likely to arrive in an average 2 minute
period within the peak hour, i.e., SL (storage length inYee2 x 25 ft. (average
vehicles length) x (number of left turning vehicles in peak hour/60).

2. At signalized intersections, the storage length may be based on the signal cycle
length, the signal phasing arrangement and the rate of arrivals and departure of
left turning vehicles that would store per cycle to allow for occasional suidss.
conside the queue lengths of adjacent thru lanes to avoid blocking the entrance
to the left turn lane(s).

E Left Turn Deceleration and Storage Lanes

The desirable requirements fetoragelengths ancentrance taperdor left turn lanes for
un-signalizedocationsshallfollow FDOT Design Indéka lane shift is required to provide
room for a right turn lane, the lane shift taper shall use one of the following equations based
upon the design speed.

C2NJ {LISSRa x np YLKY [ I 2 E {
C2NJ { LISSRa X 60 YLIKY [ I 062 E
Where: W = width of the lane shift

S = design speed

Upon the approval of the City Transportation Engingex lane shift aperlength may be
reduced to achdve the desirable storage lengtind/or to accommodate constrained
geometric conditions. However, the taper length should not go below the minimum
lengths specified in FDOT Design Index 526

Storage lengths for left turn lanes may be calculatedigngineering study ame of the
followingmethodsandissubject to final approval by the City Transportation Engineer or his
Designee.

1. At unsignalized intersections, the storage length, exclusive of taper, may be based
onthe number of turning vehickewhich are likely to arrive in an average 2 minute
periodwithin the peak hour, i.e., SL (storage length in feet) = 2 x 25 ft. (average
vehicle length) x (number of left turning vehicles in peak hour/60)

2. At signalized intersections, the storage length rbaybased on the signal cycle
length, the signal phasing arrangement and the rate of arrivals and departure of
left turning vehicles that would store per cycle to allow for occasional surges.

F. Bypass Lanes

A bypass lane shall be provided for left turns whanedian or adequate pavement width
does not exist.The lane shift taper shall use one of the following equations based upon
the design speed.

C2NJ { LISSR& x np YLKY [ T 2 E {
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C2NJ { LISSRa X S¥60 YLIKY [ I 062 E
Where: W = width of the lane shift
S =design speed

Road sections disturbed by bypass and turn lanes shall be completely overlaid with
minimum of 1 inch of asphaltic concrete.

Exceptions
Left and right turn lane provisiomsay be imposed unless roadway cross section, Hodht

way width or deficient frontage prohibits compliance and no other access location can be
provided for the site.

Reverse Curves

Reverseurves shall not be use®hat straight tangent sections shdde in place
between two curves.

Section 8.11 Driveways and Entrances

A.

General Requirements

All curb cuts and driveways constructed, altered or removed within the limits of the City of
Orlando shall be constructed, altered, or removed as provided for in this Section and the
Land Development Code of the City of Orlando. No person shall make any curb cut for a
driveway, walkway or any other purpose within the street rightvay or connetto an
existing curb cut or driveway without first obtaining an Engineering Permit from the City of
OrlandoPermitting ServicesAdditional permits may be required from the City, Orange
County or the Florida Department of Transportation for rigbtsvay under their
jurisdiction.

The City Transportation Engineer has approval jurisdiction over the design, location and
operational portion of any requests for modifications from these standards. The City
Engineer has approval jurisdiction over the construtpermits, materials and methods
portions of any requests for modifications from these standards.

Any developer/owner of property on which there is a roadway access point lawfully in
existence, but which is determined by the City to present a hazard to the public safety and
welfare due to the location of curb cuts, median openings, or other matterdaigd within

this Manual shall be required to reconstruct or alter such hazardous situation at the time of
any modifications/permits to the propertyncluding but not limited to usehanges,
remodeling, reconstruction, enlargement, alterations or paving.

Required Submittals Informatiaiequired on plans submitted shall include:

1. A complete plot plan showing all proposed and/or existing buildings and parking
layouts and shall include a north arrow, date and dimensions.

2. Existing and proposed driveway locais and widths on the site and within 150 feet

Engineering Standards Manual 112 5thEdition



of the site on both sides of the street and in both directions.

3. Distances to the nearest public intersection and to the nearest median cut in both
directions, if applicable.

4, Street pavement types and widthaple layout and widths, curb types and rigiit
waywidths.
5. Proposed and/or existing cftreet loading and unloading facilities, interior

parking arrangements and interior traffic circulating arrangements. {Non
residential requirement only.)

6. Retaining was, drainage, utility poles, trees, fences and other physical features
whichaffect the driveway location and sight distance.
C Design Considerations
1. The choice of the proper location of driveways must involve consideration of the

amount of the conflictvhich can be expected to occur within the parking area and
onthe abutting streets. One primary concept which shall be followed is to reduce
the number of driveways to a practical minimum and to promote consolidated
drivewayusage wherever possible, thusopiding fewer locations where conflicts
may occur.

2. The area to which the driveway provides access shall be of sufficient size and
design to allow all necessary functions for loading, unloading, parking, circulation
andstanding to be carried out on priteproperty completely off the street rigkuf-

way.

3. No design shall be permitted which requires any vehicle to back out onto public
right-of-way, i.e., a public street, parkway or sidewalk, except for single family
residences.

4. Facilities with driven windows must be so designed that waiting vehicles do not
extend into the street or rightf-way. A bypass lane shall be required for all such
facilities.

D. Spacing Between Driveways

The spacing between adjacent driveways accessing public streets shailieted as
follows:

1. Functionally Classified Roads

Driveways on streets classified as Major Thoroughfares by the Orlamdb L
DevelopmentCode shall follow spacing requirements as outlined in Section 61
2B. The Citf¥fransportation Engineer (&@esigneghasthe ability to waive

these conditions or classify a road as a Major Thoroughfare that is not currently
listed in the Orlando LDC.

2. Street Classifications of Lodaliveways shall blecatedas shown in Table
8.5below.
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Table 8.5
Driveway Separation

DESIGN DRIVEWAY
CRITERIA SEPARATION FROM
ADJACENT
Posted Speed Intersection Driveway
Land/Road Use Limit (Minimumy*  |(Minimumy-**
. - =<30 MPH 50 FT. 10 FT*
Single Family
(Single Parcel
Detached) >80 MPH
Multi-Family =<30 MPH 125 FT.* 100 FT.*
>30 MPH 150 FT.* 150 FT.*
Non-Residential =<30 MPH 125 FT.* 100 FT.*
=35-40 MPH 185 FT.* 150 FT.*
=>45 MPH 200 FT.* 200 FT.*

* The City Transportation Engineer may restrict directiongtess and egress and/or require
joint-use driveways.

**Measured from the throat of the drive to the closest point of curvature at the intersection.

***Measured from driveway throat to driveway throat on adjacent parcel.

1. Distance between adjacent oneay driveways with the inbound driveway
upstreamfrom the outbound driveway can be otlf the distance shown above as
approved bythe City Transportation Engineer.

2. Driveways on opposite sides of any undividaaet thatisfunctionally classified
shall be aligned or offset a minimum of 200 feet measured from centerline to
centerline.

3. For developments that request more than one tway driveway, based upon

parcel size, projected trip generation of the site, amount of roadfn@ytage and
other appropriate design considerations, additional driveways may be permitted
with the approval of the City Engineer if all other provisions of this Section are
met. A jointuse driveway may be required.

4. Corner lots shall have a maximum ofeaiurbcut per street however, additional
curb cuts may be considered for large lots

5. Devedopments projected to generat&,000ADT or moreshall provide the City
with a Traffic Impact Analysi§hemethodology and scope of the TIA shall be
determined byTransportation Planning prior to data collection.

E Design Specifications

1. Location
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a. Single family residential driveways shall not be permitted in the radius
return of an intersection.

b. Driveways shall be no closer than three feet from property line.

C. The centerline of all other types of driveways shall be no closer to the
adjoiningproperty than %2 the width of the driveway plus the return radius
dimension and feet.

d. No driveway shall be permitted whighin conflict withany facility such as
traffic signalstandards, trees, utility poles, site sign, catch basins, fire
hydrants or any othersimilar type structure, unless such facility is
relocated at the property developer/owner's expense. No curb cut shall
be made within 3 feet of drainage inlet. Alsetbacks shall meet the FDOT
requirements for fixed objedtazards.

e. Jointuse driveways shall be used when deemed necessary. The above
criteria shall be complied with unless otherwise approved by the City
Engineer.

f. Whenconcretedriveways abuhon-concrete surfaces, a 6 inch wide x 12

inch deep flush header curb shall be constructed and separated with
expansion joint material from the concrete driveway.

2. Width

a. All driveway widths shall be measured at the throat.

b. The minimum width of single failg residential driveways shall be 7 feet
and the maximum width shall be 18 feet (See Standard Details).

C. The minimum width of single family ribbon driveways shall be 23 inches
perribbon with a space of 28 inches between ribbons. The maximum width
shall be36 inches per ribbon with a space of 28 inches between ribhbons
(SeeESMDetails).

d. For all residential driveways, the width of the curb opening shall not exceed
the width of the driveway by more than 3 feet on each side (E&M

Details).

The minimum andnaximum widths of commercial driveways, as based
upon12 foot travel lanes for twavay and emergency vehicles for onay,
shall beas specified below:

Minimum  Maximum
OneWay 16 20
TwoWay 24 36
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Non-residential driveways exceeding the maximum width shall only be considered
when usage of 40 foot radii cannot becommodatedand must be approved by
the City Transportation Engineer

3. Angle

a. All driveways shall be constructed as nearly to htragngle (90
degrees) to the street or roadway as possible.

This requirement may be waived for omay driveways, provided that
the angle chosen represents improved ingress or egress compared to a
right angledriveway.

b. The driveway shalle designed so that approach, ramp and departure
angles danot exceed the following maximums.

Single Family Residential Driveway

Angle Type Maximum Angle
Approach Angle 16.4 degrees
Ramp Angle 11.0 degrees

Departure Angle 10.9 degrees

All OtherDriveways

Angle Type Maximum Angle
Approach Angle 14.14 degrees
Ramp Angle 7.26 degrees

Departure Angle 8.53 degrees

4. Radii

a. On commercial and mulfamily residential driveways, a proper radius
which will accommodate the minimum turning radii and -tffck of the
design vehiclaccording to AASHTO standards shall be provitibd.radii
gAff 0S o0FlaASR 2y RSaiaAdy @OSKAOfS NBIdz

b. Tractor trailer combination shall be the desigrhicle wherwarranted on
all multi-family (3 units and morejesidential drivewaysAASHTO design
standards will apply.

c. Aradius of lesthan whatis required by AASHTO for a particular design
vehiclemay be approved upon the applicant's demonstration to the City
Transportation Engineer that the smaller radiusi@e appropriate for the
particular parcel of property being served and that theffic flow on the
street being accessed is not impaired.eTiminimum radii forinternal
circulation shall be 20 feet. Three foot flares may be utilizecbonmercial
projects, where inadequate distance between the property andrtbed
edge prohibits the use of radii
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d. Contraction joints shalie providedon radiiat the points of curvature and
tangency.

5. Grade

a. Driveways which intercept sidewalks and bike paths shall not exceed 2%
slope to comply with accessibility criteria.

b. In cases where property slopes down from the street, the driveway shall be
constructed in sah a manner as to raise the driveway to a height, equal to
the top of the curb, at the righbf-way line or at a more appropriate point,
as determined by the Citgngineer, before the downslop® upslope of
the driveway begins.

6. Construction Specifications

a. All driveways shall be constructed in conformance to the plans and
specifications approved by the City Enginei.new driveways fronting a
AG0NBSG akKlftft 0SS LIGSR G tSlraid mpQ o
building. If a driveway withavers is proposed within the riglaf-way, it
shall match the standard driveway geometry of a standard City concrete
RNAGSgled | /Ade tF@SNRa aSY2NFyRdzy

b. Concrete for the construction of the driveway approaches (the portion of
the driveway in the righf-way) shall be at least 3,000 psi concrete and at
least 6inches in thickness and with a break and exposed joint at the
property line. Concrete for the catruction of curbs shall be at least 3,000
psi concrete. Driveway approaches may use brick pavers that meet the
installation requirements of Section 6.09. However the sidewalk section
through the drivewvay must be at least 3000 psi concrete at least 6asch
in thickness.

Section 8.12 Existing Driveways and Access Points

A. Existing driveways shall not be relocated, altered, or reconstructed without a permit
approving the relocation, alteration, or reconstruction and such driveway will be subject to
the provigons of this Section.

B. When the use of any driveway is discontinued, the developer/owner(s) of the abutting
property shall, at his own expense, remove the driveway and replace all curbs, gutters,
sidewalks/bikepaths, swales and grass are8se ESM Details

C. When the use, building size or ownership of any property with a driveway(s) is changed, the
developer/owner(s) of the subject property shall reconstruct the driveway in conformance
with Citystandards if the driveway no longer meets Ciandards

D. If an existing driveway becomes a hazard to the driving or pedestrian public using the public
facilities within the public righbf-way, the City Engineer may require reconstruction,
relocation or removal of said driveway. Proper notice shall be made to tigeptly owner
asrequired by law.
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Section 8.13remporaryTraffic Control

The purpose of this section is to establish uniform standards of traffic control for public and private
organizations to follow when temporary disruption of street traffic is requforanaintenance and
construction projects. These standards are aimed at reducing hazards for motorists, pedestrians and
workers, minimizing inconvenience to the public and maintaining public good will.

The provisions set forth in this section shall apply to all contractors, utility and public agencies (except
to the State on a State Road and the County on a County Road), whenever such agencies or firms are
engaged in work involving the public righitway on streets, alleys or sidewalks in the City of Orlando.
Those publicightsof-way under the jurisdiction of Orange County or Florida Department of
Transportation may require a joint permit.

Responsibility for the installation of adequate safety devioeseducing the hazards to the traveling
public, pedestrians and workers, as well as for safeguarding the work in general, shall remain with the
contractor, utility company or other public agendtorida Department of Transportation (FDOT)
Maintenance 6 Traffic (MOT) certification will be required for all involved in thelggtmaintenance,

and removal of safety device¥he design of a traffic control plan will require Advanced MOT
certification, in certain cases it may also require that the trafictol plan also be designed by a
Professional Engineer licensed in the State of Florida that must also hold an Advanced MOT
certification.If it appears, at any time, that the contractor has neglected to provide the safeguards
which are necessary for theafe and proper maintenance of traffic, the City mpyovide staffand
equipment on the work as may be necessary to provide for safe travel. In this case, the cost of the
labor, equipment rental, material and supervision will be charged to the Contractor

Section 8.13.01 Notification

Prior to the start of construction or maintenance work in the public rigifta/ay, it shall behe
responsibility of the contractor, utility firm or public agency to obtain street, lane or sidewalk
use/closure authorizatiofrom the Transportation Engineering Divisiaminimum of twentyfour

hours prior to beginning work for partial and complete laf@sures on arterial and collector streets,
provided no full directional closure occurs andgartial or complete closuresn local streets and
alleys. It shall be obtained a minimum of sevetwiyp hours (excluding weekends) prior to beginning
work for a full directional closure or a complete street closure on arterial and collector streets. If

necessary, theontractor will NNJ y3S F2NJ §KS NBY2@IFf 2NJ aol 3IA\

within the area. The cost of the daily rental of parking meters shall be the responsibility of the party
performing the workand shall be coordinated with the City of Orlando Parking Division

The contractor shall designagecertified Traffic Control Supervisor with FDOT MOT certification
that is active and currentwho shall supervise traffic control operationBhe Traffic Control
Supervisor, or his alternate, shall be available to the Tiysportation Engineer or his designee
and to the Orlando Police Department at all times.

All work in the public righof-way shall comply with the City Code of Orlando.

Section 8.14 Maintenance of Traffic

The persons involved idesigning work zone traffic control (WZpi@hs, supervising field crews
installing WZTC devices, and flagging must hold current FDOT Maintehdna#io certificatiorat
the minimum levels described in the FDOT maintenafid@affic Training Procedu(&opic No: 625
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010-010-h). Copies of certificatioshall be provided to the City Transportatiéngineering Division
prior to implementing any phase of MOT.

The contractor, utility company or public agency shall, at allsim&intain traffic as specified in this
section. In addition, nothing in this section shall prohibit the City Transportation Engineer or his
designee and/or the Orlando Police Department from requiring cessation of any work and resumption
of normal trafftc operations when deemed necessary in the interest of public safety.

A. General Land Services Maintenance

Except for street closures, unobstructed access to dwellings and places of business or work
shall be provided for emergency vehicles. Access and egressions for land service
maintenance are desirable under roadway closure or detour circumstances and should be
considered at all times.

B. Schedule of Operations

All construction and maintenance operations shall be scheduled to keep traffic delays to a
minimum. Included in the operational category are such things as equipment, material

RSt AGSNESY @GSKAOf Sazr ¢2N]JSNRQ ldzizax t22a$8 a
traveled portion of the roadway or sidewalk shall be brought to and fromiteeaad parked

or stored in a planned manner to minimize the interference with traffic. The areas provided

F2NJ YFOSNREFE aid2N)r3S akKltf y2G 0SS dzaSR FT2NJ

Street excavations, street closures or single or multiple traffic lelosures are not
permitted during weekly business hours in the Central Business District (CBD), except as
providedbelow. Use of utility manhole openings during the hours of 9:30 a.m. to 3ip.m.
permitted. A full street closure in the Central Businesstiit will be permitted only when,

in the opinion of the City Transportation Engineer or his designee, no other reasonable
course of action is possible.

C. Arterial and Collector Streets

Any work utilizing only an existing parking lane is permitted atiamy on these streets after
obtaining street, lane or sidewalk use/closure authorization from Thransportation
Engineering Divisioand contacting theParking DivisionMultiple lane closures aralso
permitted but will be restricted to ofpeak traffic(9:30 a.m. to 3 p.m.), nights (after 6:30
p.m.) or weekends. Arterial streets and intersections that have an Average Daily Traffic
Volume (A.D.T.) Of 30,000 vehicles or greater, will require that work be performed between
the hours of 8:30 p.m. and 6: 0Ona Upon submittal of an application for street, lane or
sidewalk use/closure authorization by the applicant, the City will advise whether thiaot
restrictionapplies to the lane closure of the requested street. Full closures of these streets
will be permitted only when no other course of action is possible.

D. Local and land Service Streets

Local and Land Service Streets shall include all streets not included within the Central
Business District dunctionally classifie&treets. In general, work is peitted without time
restrictions.
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E. Detours

Nothing in the foregoing paragraphs shall be construed as to permit the contractor, utility
company or public agency to close or detour traffic on any public rgfhtgay without first
obtaining street, lane oridewalk use/closure authorization from th€ransportation
Engineering Divisionf the contractor, utility company or public agency requests a detour
for a specific time andate and fails to notify th@ransportation Engineering Divisioha
change in schedulsaid contractor, utility company or public agency shall be responsible for
the costs involvedn such delay. The contractor, utility company or public agency is
obligated to commence operations within a reasonable time after #tewat is established

to avoid unnecessaiyconvenience to the general public. The contractor, utility company or
public agency shdllirnish, erect, maintain and light all barricades and signs.

F Street or Lane Closure ExceptioBeet, lane or sidewakkuthorization is not usually
required under the following conditions:

1. When construction or maintenance activities, wherein lane restrictions
will occur for a duration of 2 hours or less with two way traffic maintained
utilizing proper traffic control devices and techniques (Note: existing
traffic conditions and location magesult in work hour restrictions as
determined by the City Transportation Engineeh designee.)

2. During emergency conditions where the health, safety and welfare of
the Public is in jeopardy.

3. When no street, lane or sidewalk closures are needed fostroation
or maintenance.

G. Minimum Standards

The following minimum requirements will be adhered to unless othenspeeifiedand
are only for temporary traffic control

Travel Lane MHQ Y AwidihY dzY

Two-Way Traffic HNQ YAYAYdzY gAROK
Walkway PQ YAYAYdY 6ARGK
Parking lane TQ YAYAYdzZY gAROK

Peak HourTraffic 6:30 am to 9:30 am and 3:00 pm to 6:30 pm

*Must be ADA compliant with no obstructions in 5 foot area including
any temporary fencéooting or overhead enclosure footing.

H. Flagging

Nothing in this manual is to be construed as limiting the responsibility of the contractor to
utilize workers to direct traffic when temporary or unforeseen conditions arise which indicate
the need for such control. All flagging workers shalbpervised by FDOT MOT certified
staff, properly dressed and equipped, szecified in the current Manual dgniform Traffic
Control Devices, when directing traffic.

l. Pedestrian Control
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Pedestrims must be given adequate warning of hazardous areas in and about the
constructionproject. This is especially true when pedestrians are forced to walk in locations
other thannormal walk areas. Care shall be taken to discourage children from playirg in th

work areaor near construction equipment.

In residential areas where pedestrian activity is low, it is desirable to direct pedestrians to
the opposite side of the street in advance of the work area. Special signs shall be used in
conjunction with barriades for this purposdrequirements of the FDOT Design Standards
Index 600 and MUTCD chapter 6 shall be utilized.

In areas where the volumes of pedestrians and vehicles are high and the normal walk area
becomes part of the actual work area, the contractotility firm or public agency shall
provide an alternate or temporary walk are¢bat is ADA compliantunless otherwise
approved by the City Transportation Engineer or his designee.

The contractor must maintain the function of all pedestrian signal and detection for all
signalized pedestrian crossings open during construction, provide temporary pedestrian
signals and detection when temporary pedestrian paths preclude the use ohexistes,

and cover pedestrian signal and detectors when the patiesclosed.

J Steel Plates

Excavations and/or trenches which cannot be properly restored, including the
placement of the final surface course of asphalt, prior to opening to traffihéy
end of the work period, shall be bridgedth steel platego provide for
unobstructed traffic flowSteel Plates will not be waived unless excavation is properly
backfilled andcompacted in liftsand an approved asphalt surface plaetdhe end of

each work period.

Steel Plates used to bridge excavations or trenches shall be subject to the following
and subject to the approval of the City Engineer or designee:

1. Contractor shall submit a plan designed, signed and sealed by a Professional
StructuralEngineer licensed to practice in the State of Florida.

2. Steel plates shall extend a minimum of 16 inches but not more than 30 inches
beyond the edges of excavation, or as directed by the Professional Structural
Engineer. In all situations, the longitudiralges of the steel plates shall not be in
the wheel path.

3. {GSSt LXIlIGSa akKltf 0SS GLAYyYySRé (2 GKS
size to restrict the plate from movement.

4, All edges of the steel plate shall be sloped with asphalt to miniafimgpt changes
in grade. Sloping shall be a minimum of 1:4
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5. {GSSt LXrisSa YlLe 6S AyadadlrttSR Ay | a¥Ff dz
require the work area to be milled to a depth and size equal to the thickness and
dimensions of the plate.

6. All geel plates shall be installed with a ngkid surface treatment to the entire
surface area.

7. Steelplates shall be installed with temporary reflective pavement tape for night
visibility. Tape shall be 6 inches in width and encompass the entire perimeter of
the steel plate.

8. Trench or excavation walls shall have proper shoring to preventioavand to
adequately support the steel plates and traffic loads and shall be included as part
of the Structural Engineers design.

9. I 2y GNF OG2N) aKI i IKSAYREG RAABTY&E{ AYS Rigl lyiDS 2
signs shall be maintained for the entire duration.

10. The use of steel plates shall not exceed 14 days maximum duration.

11. Contractor will notiffPermitting ServiceBivision the Transportation Engineering
Divisionthe Streets and Stormwater Division and The Wastewater Division prior to
the placement of a steel plate and provide emergency contacts in the event of a
steel plate failure. Once the contractor is notified of such a failure, the contractor
must respond whin four hours to repair the failure.

Section 8.15 General Requirements for Traffic Control Devices

Contractors, utility firms or public agencies shall use signs, warning lights and other traffic control
devices which are in conformance with this section and the Manual on Uniform Traffic Control Devices
and theFDODesigrStandardg$or Design, Construitin, Maintenance and Utility Operations on the
State Highway SystefesignManual) All such devices shall be in place before work begins, be
correctly maintained while in use and be removed when work is complete. If, for an intermediate
period, they do ot apply to existing conditions, they shall be removed or covered. All of the
aforementioned devices shall be moved as often as necessary to conform to the limits of the
construction in order to convey their intended message clearly and correctly.

All signs and barricades shall comply in location, length, size and color with the latest revision of the
Manual on Uniform Traffic Control Devides/ R (i K S ¢ Standatd31ighiavay Signs Booigst

current editionand the FDOT Roadway and Traffic Design StaatiéanualAll trafficcontrol devices

Ydzad o6S 2y GKS ftFdSad C5 hit &ditiony alcdnkagidrsS &ilityt N2 R dzO
companies or public agencies shall place their names on all barricades and shall maintain all barricades

in good condibn and appearance.

For those minor construction or maintenance operations involving-slmwing vehicles or requiring

15 minutes or less, the work vehicle itself shall have at least one rotating beacon or strobe light visible
from all directions. No othestationary signs or barricades would normally be required in this case.
Additional desirable equipment on the work vehicle would include flashing arrow panel, reflective
markings and high visibility body color.
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All arterial roadways shall have sign qade specifications designed to the most current FDOT Design
Standards. All collector roadways should have sign and pole specifications designed to the most
current FDOT Design Standards. The City Transportation Engineer has the authority to require that a

O2fft SOG2NJ NRIRgl&@Qa &A3dy IyR LREtS &aLISOATFTAONGAz

collector roadways may have sign and pole specifications designed to the most current FDOT Design
Standards. This may be required where the local collectomwagiéhtersects with an arterial roadway
or a collector roadway. The City Transportation Engineer has the authority to require that a local

02t €t SOG2NI NRBI Rgl28Qa aiAdy FyR LRtS aLISOATAONGAZ

If a community or neighbodod management agency desires to have decorative poles for traffic
control signs, all terms and conditions shall be agreed upon for the proper maintenance of traffic
control with the City Transportation Engineer. No traffic sign face shall have a deealetignand

Fff GNYFTFAO O2yGNREf aArdya akltft Oz2ybgduvents A K
edition. Only traffic sign poles may be allowed to be of a decorative design that functions properly. All
traffic control signs with a decorative pole will not be maintained by the City of Orlando. The
maintenance agreement should include pisions that a State of Florida Licensed Professional
Engineer will be responsible for maintenance of all decorative pole signage, and that the City
Transportation Engineer has the final authority to alter or change any and all traffic signage. Also, an
appropriate security deposit or escrow should be set aside so that if the City needs to take over sign
maintenance, the funds would cover the costs to the City of Orlando to completely replace the
SEA&GAY3T aA3dIylr3IS sAGK GKS /AGé 2F hNIlyYyR2Q4&

All signs installed within the City of Orlando on the sign back, shall have installation date stickers with
additional information as to whom initially installed the sign. A double faced street name sign would
not have an installation sticker, but recardhould be kept on its installation and provided to the City
Sign Shop upon completion of installation. For example, on a speed limit sign, the back and not the
face of the sign shall have the installation date sticker. All traffic signs shall be rBadeof 5 A I Y2 Yy R

DN} RSu 5Dw wS7Tft SOl AKBigns farfélSidiaidyort sizesSHillPcdBifarm to 1 1 1

the most current edition of the MUTCD and should at meet all minimum requirements and possibly
exceed the minimunas needed. In addition, all stremame signs for public streets are required to
have the @y of Orlando Logo (Lake EolauRtain) and all street name signs for public or private
streets are required to have a block number with arrow specified for the location.

Section8.16 Traffic Sigals and ITS

This section describes the standards for design and installation of traffic signal and intelligent
transportation systems equipment. It describes the standard signal configuration, however, all
intersections are different, and the desigrstrdl meet with the Transportation Systems Management
(TSM)Section before beginning design to discuss project specifics.

A. Design Standards

1. Design traffic signals according to the following documeM&ITCD FDOT
Roadway and Traffic Design Stand4id$00and 18008series indexes), the FDOT
Minimum Specifications for Traffic Control Signal DeyideSOTStandard
Specifications for Road and Bridge ConstructeidOPlans Preparation Manual
the FDOT District Signal Design Guidelinesd Seminole Counftandard Mast
Arm Drawings
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2. Standad signalization general notes aieebe included in the plans. The designer
Oy 2060l Ay (KS&S 7T NEPEVgindekr§vel skell @ Qa ¢ NJ y a LJ

3. Plans for all new and modified traffic signals must be approved by thes@&n.
B. Materials
1. Use equipment and material listed on the FDOT QPL orTARLcontractor must

submit any items not on the APL or QPL first to the engineer of record, who will
submit them to TSM for approval. Use FDOT FormOA%E02, Submittal Datg
Traffic Control Equipment to list all items submitted.

2. The TSM Section must approve mast arm shop drawimgstructural calculations
before theyareordered unless the mast arms are in the QPL.

C. Specific traffiand intelligent transportation system§&lS)signal requirements

1. 52gyf2FR GKS /AGeQa aidlyRFNR ISYSNIf aAa:
Engineering web page.

2. The City oOrlando usemast arm assemblies due to their resistance to high winds,
reduced maintenance cost, and consistendthvether signals. Use them unless
another configuration is approved by the Transportation Engineering Department.
The assemblies will be theon-fluted Seminole County standard whenever
possible Mount traffic signalheads rigidly tahe mast arms.

3. Allmast arm poles will be 32 ft tall topped with a shoex style luminaire. The
purpose of this luminaire is primarily for pedestrian safety. Provide a 32 ft tall
pole with luminaire in corners that do not require signal arms. The City may waive
the lumindre requirement if the designer can show adequate illumination from
other sources.

4, Span wire assemblies: when span wire assemblies are used, they may only be
perpendicular, boxgr dropped box span assemblies. Diagonal spans may only be
used for flashing beacon assemblies or when approved by the TSM Sdestdhe
two-point attachment system.

5. Relocate any underground or overhead utilities in conflict with traffic signal
equipment o ITS facilitiesDo not design span wire assemblies with electrical
power lines between the catenary and messenger cables. Do not design any traffic
signal structure or equipment to come within 10 ft of any power line. Do not design
any traffic signal strcture or equipment so that overhead communications lines
rest directly on the traffic control equipment.

6. Foundations: provide mast arm foundations according to Index 17743 and 17745
for FDOT standard mast arm assembbeper the Seminole County Mastmr
Standard Drawings as approprialéhe engineer will provide foundation desfgn
all non-standardmast arm configurationsThe design plans must include the
geotechnical parameters as used in the Seminole County standaéngsCity
requires all drillegshaft foundations to be tested as described in Section 455 of the
FDOT Standard SpecificatioR$ace a round or square padft2arger than the
foundationaround any traffic signal foundation located below the surrounding
grade or on a slope to preventifiing soil or turf from overtopping the foundation.
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10.

11.

12.

13.

14.

15.

16.

Traffic signals heads for left turns: use either permittady, protectedplus
permitted, or protectedonly left turn signalization as shown in the traffic study or
as directed by the City. Design tiafignal support structures for permittezhly
approaches to accommodate future protectgtls-permitted or protectedonly
phasing. Design traffic support structures for protecmdds-permitted approaches
to accommodate both fiveection heads and futufeur-section heads for flashing
yellow arrow configurations.

+SKAOE S aAradayrtay mHé [95 @GSKAOES aArdaylft
Pedestrian signs: LED countdown pedestrian signals.

Pedestrian detectors: equip signals with audible pedestrian detectors, unless
waived by TSMThose not equipped with audible pedestrian detectors must be
designed to accommodate them in the future.

Confirmation lights: provide blue LED confirmation lights at all new or significantly
modified signalized intersections.

A LA = 4

GARS2 2@SNJ GKS / AGeQa G Natdraive©detgcBan g 2 NJ
technologies suclas inductiveloops, micreloops, and microwave detection
Maintain detection of all traffic lanethroughout construction.

¢NFFFAO aArdaylt O2yiNRffSNA FyR OlFoAySia
Series 980 T3 Type 2 controller with full Ethernet functionality or Naztec 980 ATC

Type 2. Both must be capable of flashing yellow arrow opeanatidhe standard

cabinet is a Type VI -BSType 1 cabinet compatible with the Naztec components.

The cabinet must include fiber optic patch panes, Ethernet switch, and other
O2YLRyYySyia NBIdZANBR T2NJ 6KS 20l dAz2y (2
Compuerized Signal System (RCSS).

Cabinets at intersections with concrete signal strain poles will be unpainted. Those
at locations with steel strain poles or mast arms will be painted black. Any
organization wishing to sponsor a cabinet for the purposeadiph art work must
enter into a formal agreement with the City.

Traffic monitoring cameras: install a closed circuit television (CCTV) camera at
major intersections, intersections serving schools or school crossings, interchanges

with limited access highays, or other locations required by the City. The camera
mustbe an NTCIpe IR6 I &SR OF YSNI O2YLJI GA0fS 6AGK
video management system and the FDOT SunGuide system.

Network: connect all new or significantly improved signalizesrg#ctions into the
RCSS TCPAMRased Ethernet fiber optic network. The standard fiber optic cable is
72-strand single mode cable placed in underground conduit. TSM may allow
overhead placement when construction of new conduit is not practical. Any
constriction that disturbs existing RCSS communications lines must replace fiber
optic cables between major splice points. The City does not allow the introduction
of new splices. Place conduit under the sidewalk of newly constructed or
reconstructed streets to@ommaodate future fiber optic cables. Place fiber optic
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17.

18.

19.

20.

21.

22.

23.

pull boxes as needed along the runs and at intersections that may be signalized in
the future.

Traffic signal equipment and network security: the designer must be aware of the
City policy is a Cityrdffic signal technician must be present whenever the
contractor opens any traffic signal cabinet unless an active monitoring system is
present. Contractors must schedule daytime escorts at least two working days in
advance and escorts for overnight at $¢dive working days in advance. The City
will strive to provide a technician when requested, but may not be able to due to
emergencies or staffing limitations.

Flashing beacons for pedestrian crossings: designers should not locate an un
signalized pedesian crossing across a natop-controlled location without an

active warning device. This device should use aéigphasis warning light such as

a rectangular rapid flash beacon (RRFB) that is operated by an active or passive
pedestrian detector. The finer controller should be capable of rematecess to

report operational status and usage statistics. This access can be through either the
RCSS or wirelessly. Include 10 years of wireless access with the purchase of wireless
access.

School zone/crossingand other timed beacons: provide solid state
controller/timers capable of being interfaced with wireless access systems,
controlled by traffic signal controller is near a signalized intersection, or directly
into the RCSS via Ethernet if feasible.

Emergery vehicle preemption (EVP): the City uses the Opticom GPS EVP. This
installation will include all hardware needed to connect the EVP device into the
Opticom Central Management Software (CMS) over the Ethernet network. The
construction will include systesetup including programming the field equipment

and updating the CMS.

Transit signal priority (TSP): contact TSM to determiindd intersections in
guestionare on a route with TSP. Controllers at those intersections will require the
additional TSP firmare.

llluminated street name signs (ISNS): provide ISNS at all signalized intersections.
Place one doublde A RSR &aA3dy F2NJ SI OK | LILINRI OK®
specifications. Signs will be suspended from the arms between the major approach
traffic sgnal heads.

Nontraffic control devices at signalized intersections: the City may permit some
non-traffic control devices such as red light running (RLR) enforcement cameras on
or near traffic signal equipment but only on a nimterference basis. The onl
devices allowed inside the traffic signal cabinet will be the-pgkoil that must be
placed around the red light signal wire. All other equipment must be placed in
separate enclosures and operate from independent power sources. The City will
allow the other equipment to tie into the signal disconnect but only with an
independent circuit breaker

Engineering Standards Manual 126 5thEdition

/



Section 8.17 Parking

Parking space and aisle dimensions in all facilities shall conform to the dimensional
requirements provided in Table 8.6. See Figuresaadd 18 for parking layout terms.
Parking layout shall comply with the additional standards provided below:

Paking Stall Width

Parking stalls shall have a minimum width of 9 feet, except that a width of 8 feet 6 inches
may be permitted for low turnover spaces. The module (M) and the associated isle width
(A) may be reduced by up to 2 inches for each 1 inch of additional stali (8dlY) to a
maximum width of 9 feet 6 inches. Where walls, columns, and other vertical obstructions
are located immediately adjacent to the sides of parking stalls, the stall width shall be
increased by a minimum of 1 foot.

Low Turnover Parking Spaces

Up to 20% of the required parking spaces at shopping centers may be designated as
low turnover spaces having a minimum stall width of 8 feet 6inches. The 8 foolh 6
stall width shall only be permitted in locations intended and suitable for employee
parking or in areas likely to be usedlyionpeakshopping days.

Aisles

Aisles for 90 degree parking spaces shall be designed to accommodateagivaffic
flow. Aisles for all other angles shall be designed to accommodatevagéraffic flow.
For twoway traffic flow, the minimum aisle width (A) shall bef@dt.

Turning Bays
In allparking facilities, turning bays shall comply with the minimum dimension of 16 feet

6 inches, ashown in Figure 18For twoway traffic flow, the minimum turning bay
width shall be 24 feet.

TABLE 8.6. REQUIRED PARKING DIMENSIONS FOR 9' 0" PARKING STALLS.

Angle Stall Stall Aisle Interlock | Overhang Module Module
of Width Depth Width 0] (ov) (M) (M%)
Parking (SW) (SD) (A)

9'0" 90" 9'0" 90" 9'0"

45° 12' 19'6" | 13'0" 16' 0" 2'0" 48' 6" 45' 0"
7

60° 10 20'6" | 15'0" 18'0" 2'0" 53'6" 51'0"
4"

75° 93" 20'0" | 19'6" 18'6" 2'0" 58' 0" 56' 6"

90° 9'0" 18'6" | 23'0" 18'6" 2'0" 60' 0" 60' 0"
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Notes:

1. 90 degree parking is preferred.

2. Parking angles from 76 to 89 degrees are not permitted.

3. Parallel parking stalls shall have a minimum length of 23 ft. 0 inches anthimum width of 9 ft. O
inches for parking within the City ROW.

4. TheCityTransportatiorEngineeishall be authorized to allow a maximum 1 foot reduction of the
module (M) and the associated aisle width.(A)

FIGURE 17 PARKING LAYOUT TERMS
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FIGURES. MINIMUM TURNING BAY DIMENSION FORWAEAND TWAQVAY TRAFFIC
FLOW
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A

Turning Bay
(16’ =6" Minimum) Turning Bay
) & (24" Minimum)

On-Street Parking

Onsstreet parking stall degn shall follow théatest FDOT Design Standards. Parking is restricted 15 feet on

either side of a fire hydrant. The curb shall benped yellow 15 feet on both sides of the hydrant and no

parking signs shall be set accordingly. All parking prohibition signs shall be set at a 45 dg@@a@a’ng
parked vehicles foon-street parking prohibitions. The following tabke the City of X | Y R2 Qa
restriction warrants. This is provided as a guideline to design especially for residential streets.

Peak Hour Volumes Daily Volumes
No No No
No Parking | Parking | Parking

Parking Both One Both
Street Width One Side Sides Side Sides
19 'or less 0 0 0 0
20 't0 23" 0 90 0 900
24't0 25" 0 150 200 1500
26'to 27" 60 360 600 3600
28't0 29" 90 500 900 5000
30'to 33" 120 600 1200 6000
34 ' or more * * * *

* To be determined on basis of individual need and conditions

t FNJ Ay 3
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Restrictions foNonsignalized Intersectioéslf the City Transportation Engineeriegaluation finds

that parking is too close to the intersection, yellowb and/or parkingrohibition signs shall be
required to be installed. Depending on the location, the Tiansportation Engineer may requise
largerprohibition distance from the PC.

Where parking is prohibited or parking stalls are designedpitegion should favor pedestrians not
having to cross the roadway. For examfflparking on an east to webt-directional roadway is to
be prohibited on oneside, and there is a park orpedestrian generator on the nortkide of the
roadway,the north-side of the roadway shabirovide parking and the soutkide of the r@adway
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shall be prohibited. Thpurpose of this type of design is to reduce pedestrian crossing conflicts on
the roadway.

All onstreet parking shall not interfere with sight distance®lalso shall not interfere with the
safe and efficient operation of an intersection.

Section 8.18 Roadway Lighting

{ONBSG [A3IKGAY3T akKlkft oS AyadlfftSR aofolldwt £ / A Q¢
the lighting glidelines in the most recent version of the Florida Department Bfansportation
Plans and Preparation Manual.

A. Standard Street Lighting

For all lighting projects funded entirely by the City, standardettlighting isdefined as a 100W

highpressure sodium equivaté Light Emitting Diodes (LEEbrahead light fixture mounted on a
opQ O2yONBGS LRt S wiigyarSimErdgourdicanduit. AlBghtial & tigtnent
and maintenance is to beirnished by the utility company providingeetric service.

B. Decorative Street Lighting

Any decorative lighting installed on rigbf-way to be turned over to the City upon
completion shall be of a design approved by the City Transportation Engineer. Any
decorative street lighting shall reqaia maintenance and bill payment agreement between
the City, the utility company, and the neighborhood management agency before the
roadway is turned over to the City.

Section 8.19 Final Acceptance for all Public Roadways

¢ KS / A& Qa Edghdeyhasliiz Mithoriiy tb &cgept or not accept newly designed

and constructed roadways that are for public use. All conditions and standards within this
chapter shall be met. All variances shall be agreed upon in writing by the Engineer of Record

and the City Transportédn Engineer. The purpose of tlssction is to ensure that public

roadways will function safely and efficiently while being designed with all potential users in
YAYR® LF GKS /A0@Qa ¢ NI yaL NI I thekcénsfrucioff AA y S ST
of new or redesigned roadways, the City of Orlando will not be responsible for the
maintenance of any suclbadway.
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CHAPTER-OVASTEWATER FACILITIES DESIGN

Section 9.01 General Requirements

The following design criteria shall pertain to all gravity sanitary sewer, lift stations and forcemains.
Additionally, the Water Pollution Control Federation (WPCF), Manual of Practice No. 9, entitled
G5SaAirdy yR /[ 2yaidNHzOG A 2 yates? ebitiop, mgy/géneraliebe bsgdras § (1 2 NI
design guide, if not in conflict with State, local or other regulatory agency requirements or with any
material presented herein. Any changes to the requirements listed herein must be requested through

the Wastewater Division ManageAll City owned wastewater €dlities shall be installed in publicly

owned fight-of-way or in easements that do not preclude City operation and maintenance of the
facilities as determined by the Wastewater Division.

Section 9.02 DesigCriteria
A. Average Daily Flow (ADF)

The average daily flow is the standard base reference in the design of all wastewater systems.
It represents the annual average daily flow of wastewater generation. All service area
generators such as domestic, commatgdnstitutional and industrial shall be included in the
determination of the total average daily flow. Both the per capita unit flows and fixture unit
methods may be used by the designer in determining the ultimate project flow (ADF) in
accordance withhose rates currently in effect and available at fhermitting Services

B. Peak Flow

The peak flow is used in the design of all wastewater systems. It is the product of a peaking
factor and the average daily flow (ADF). The peaking factor is the rétie péak flow tdhe
average daily flow, occurring during the maximum daily flow of the year. The seleftien
peaking factor is based upon the following table for flows (ADF) up to 3.0 MGD. Peaking
factors for flows larger than the average daily flsh®wn in Table 9.1 will be evaluated by

the Engineer on an individual basis.

Table 9.1
Peaking Factors
Flow Range (MGBDF) Peaking Factors (PF)
0.0000.100 4.0
0.101-0.300 3.5
0.301-0.900 3.0
0.901-3.000 2.5

Section 9.02.01 Gravity Sewer Desigrniteria

A Design Flow

Sewerf 15 inches in diameter and less should be designed to flow no more than % full at
peak design flow. Sewers greater than 15 inches should be designed taofimerethan

¥, full at peak design flow. All sewers shall be designed to achieve cleansing velocity of 2
feet per second duringesignflow conditions
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B. Minimum Diameter

Main Sewetr 8 inches
Residential lateral, single unit or one side of duge&xinches

Commercial user latergl6 inches minimum

Multi Family user laterad 6 inches minimum

C. Velocity in Pipes: (At Peak Flow)

a) Minimum - 2 feet per second
b) Maximum- 8 feet per second
D. Roughness (Mannings) Coefficient

Lined DIP N=0.012

PVC N=0.011
E. Minimum Slopes vs. Diameter for PVC pipe
Table 9.3
Diameter vs. Minimum Slope of PVC Pipe

Diameter Minimum DesignSlopes Minimum As-Built Slopes
(inches) (feet per 100 feet) (feet per 100 feet)

8 0.40 0.28

10 0.28 0.22

12 0.22 0.18

15 0.15 0.12

18 0.12 0.09

24 0.08 0.06

For larger diameters, refer to Recommended Standards for Wastewater Facilities, a.k.a. 10 States
Standards, latest edition.

F. Minimum Lateral Slopes
Minimum slopes for laterals is one percefo)
G. MaximumManhole Spacing

Maximummanhole spacing is 400 feet for any diameter sewer unless otherwise
approved by theNastewater Division

H. Manholes
1. Shall be placed at ends of all main lines,
2. Shall be placed at junction of main lines,
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3. Shall be placed at changesgrhde and alignment,

4, Inverts shall be dropped Ofbot at all changes in direction exceeding 45 degrees,

5. When several pipes of different diameters meet at a manhole, the 0.8 depth point
shall be equally matched unless otherwise directed,

6. Drop connections r@ discouragedexcept in extreme casenly with pipe
diameters less than 10 inches)d must be approved by th&astewater Division

7. The direction of incoming lines shall not exceed 90 degrees of the established flow
direction in the main,

8. Shall be locad, when possible, so that service vehicles block no more than one
vehicle travel lane during maintenance operations,

9. Shall be lined with an approved lining system when receiving fona
discharges.
10. Invert elevations shall ndie more than fifteen (15feet below grade elevation,

unless approved by the Wastewater Division.
11. Concentric cone sections are required.
12. Hinged manhole covers are not allowed.

l. Main Line Locations

1. Main linesshouldbe installed in the center of paved right-way on new
construction,
2. Where main linesare to be installed impreviously constructed rigkhaf-way,

mains may be installed the unpaved portion of the righof-wayand shall be a
minimum of 10 feet fromhe rightof-way line. @eater distancesrom the right
of-wayline may be required due to pipe depth and other factors,

3. Mainlinesshall not cross under curpsidewalksbikepaths buildings, or other
above groundstructuresunless approved by the/adewater Divisionprior to
construction,

4. Mainlinesshall not be allowed in side or back lot easements unless approved by

the Wastewater Divisioprior to construction,

5. Mainlinesshall not be installed beneath canals, retention areas or swales without
prior approval of thaVastewater DivisiorAny lines in these areas with lékan 3
foot of cover to the bottom of the body being crossed must be installed within a
pipe casing that extends the full length of the body being crossed or shall be
installed as ductile iron pipe for the same distance.

6. Main linesshall not be placed ured trees.
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Section 9.02.02 Foramain Design Criteria

A

B.

Design flow shall be the Peak Flow Rate

Size Requirements

1. Adequate diameters shall be selected to contheypeak operational flows being
discharged by the lift station pumps to its destinati@esign shakndeavorto
keep totalstatic and dynamic hehto less than 100 feet (43 psi

2. Force mains within public rights-way shall be a minimum-ihch diameter
unlessapproved by the Division.

Velocity in Pipes

1. minimum 2.5 feet per second
2. maximum 7.0 feet per second

Roughness Coefficient (C)

1. Lined DIP C=120
2. PVC C=140

Combinatiorsir and vacuunmeleasevalveg ARVs$hall be installed at all high points along
the forcemain routeand where the elevation of the top of the pipe changes more than one
(1) pipe diameterValve vaults shall beonstructedto match adjacent finish gradéorce
mains shall be designed and installed to minimize ARVSs.

Main Line Location

1. Complywith gravity main line requirements.

Section 9.02.03 Sanitary Sewer Pumping Stations

A.

Design Flow

Design flow shall be the Peak Flow Ratduding any expected future expansions.
Number of Pumps

Two pumps are required for all stations disajiag 2000 gallons per minute or less.
Additional pumps as required for larger flows. For submersible stations whegithp

size exceed®5hp individually, the station shall be equipped with an overherathe system

for removal of the pumps from the wewill, unless otherwise approved by the Wastewater
Division.

Pump Selection

Pumps shall be capable of meeting all system hydraulic conditions without motors
overloading. Headapacity (performance) curves shall verify that pumps are operating

peakefficiency for application. The system hezapacity analysis shall provide fleowing
and be subject to review by the City:
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1. System operation under peak flow conditions, with one pump or multiple parallel
pumping, as designed. Should the receiving force main systémseonnected
to additional pumping stations, hydraulic design conditions stiadl include said
pumping systms operating at rated capacity,

2. Pumping capability with one pump running, all units operating in parallel and
other combinations, if applicable.

3. All pump systems shall be designed to consider mami head, minimum head,
and runout conditions.Other critaia may be required for design oncase by
case basis.

D. Pump Requirements

1. Minimum five minutes between successive pustarts,

2. Pumps shall alternate operation automatically,

3. Pumps shall be sizet pumpthe peak design flow rateith one pump out of
service

4, Shall be capable of handling raw sewage and passing a 3 inch diameter solid,

5. Pumps shall be Flygt, Fairbanks Morse, Hydrongkgss than 50 HRY ABS (less
than 50 HR)with no substitutions allowed,

6. All pumps shall be compatible with the Flygt guideaaitl pump discharge
elbow system.

7. Pumps with motors 50 HP or greater shall have variable frequency drives (VFDs)
located in an engineered building,

8. Motors shall be capable of submerged duty,

9. Motors shall be 480/240 volt, -phase, 60 Hz, unless required otherwise by the
Wastewater Division,

10. Motors greater than 25hp and less than 50 HP, shall have solid state soft starters,
11. VFD manufacturers shall be approved by the Wastewater Division.
E. Wet Well Requements

1. A minimum 5 foot depth from the lowest incoming gravity sewer ineed the
pumptop of motor,

2. A minimum 6 foot diameter,

3. The maximum high water level shall be 0.5 fdmtlowthe lowest influentgravity
pipe invert with the high water alarm nadher than the invert of saidipe,
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5.

Qufficient space for instaltk equipmentrequired suction pipe submergence and
spacing shall be provided. A minimum of 24 inches between shut off andueaal

start levels shall be provided. Low water level shall provide adequate submergence
to prevent pump inlet from vortexing, air binding, or other operational problems.

Successive pump start requirements shall not be exceeded.

F. Standby Power Generators

1.

Standby power shall be provided at all stations, unless determined otherwise by
the Wastewater Division.

Generators shall be complete with all controls, automatic switchgear and shall
produce 240 volts (AC) or 480 volts (AC), 3 phase, 4 wire powesrd@nand
controls serving lift stations withump motors 50 hand greater shall be installed

in a concrete masonry building as approved by the Wastewater Division. Generator
and controls serving lift stations with pump motors less than 50 HP shall be
sheltered and enclosed as approved by the Wastewater Division.

Generator and automatic transfer switch (ATS) shall be approved by the
Wastewater Division. Contact the Wastewater Division for Generator Specifications
and Standard Lift Station Electrical @nags.

Telemetry Systems

Motorola RTU F75363A MOSCAD ACP PLC Duplex/Triplex RTU (type 3x, 4x, 5x,
2N cE 6AGK YR 6A0GK2dzi +C5Qao0Y

ACE3600 with CDM 750n 1384-MHz Analog Radio

V103Add: 51/0 Slot Frame

V214 Add: 14x14 Metal Chassis ACE3600

V245 AddACE3600 Mixed Module 16DI 4DO EE 4Al 20mA (Quantity 2 for VFD)
V118 Add: 4 A/O Module (Quantity 1 VFD Only)

V153 Add: 40 Pin TB Holder Kit (Quantity of 3 for VFD)

V1261 Add: ACE 3600 AC Power SuppB68% w/Battery Charger

V114 Add: 6.5 aH Battery

NEMAA4X Stainless Steel Enclosure w/locking handle powder coated white
V224 Tamper Switch

1-Mixed 10 Interface Ae¥245Aux|_O Din Rail Mountable

Orlando Spec. Antenna Mast
Hunt AC Line Surge Suppressor
Decibel Products DB2301 32 ! yiSyyMCabR onQ wDy

Polyphaser Antenna Surge Suppression
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6. PLC Application downloading and programming and PLC Application
Modification

7. Locks: Model # FLN8375A Handle with cylinder Eldon #2920 Key, £21323

H. Lift Station Layout Drawing:

Drawings of lift station$o be owned by the City shall include a detail showifggcing,
gates, landscaping plan and vaparelative to the lift station, including butot limited to

all elevations, such as inverts, floor elevations and finish grades, &licthe above
improvements shall be included inside the fengedrea. The approach road and driveway
shall also be showrThe access driveway shall provide a minimum 25 feet between the
nearest travel lane of the public street and the gate and its swingisabhe drawing shall

be fully dimensioned.

Section 9.03 Gravity Sanitary Sewers

This section shall govern the constructionatifgravity sewer mains, service laterals, manholes,
stoppers, and other appurtenances.

Section 9.03.01 Materials
A. PolyvinylChloride Pipe and Fittings (P\¢@en in color

B. Pipe and fittings shall conform to ASTM D3@®2R266 T 2 NJ LJA LIS-vRAB™S § SN&E
Cctd {5w Hc 0OTF2NhyLIERMAGGIPRGLITEMNRprowey équal
polyethylene pipe in accordance WiSTM F894) and HOBABgpproved equal fiberglass
pipe in accordance witASTM D3262nay be approvedby the Wastewater Divisiofor
special purposes as appropriate. Joints shall be made imiigtgrally formed bells and
spigots with factory installedibber sealing ring gasketkints shall conform to ASTM D3212
with pushon type elastomeric compression gaskets. Field solvent weld joints shall not be
acceptable Use ductile iron pipd 2 NJ A Y GSNI RSLIIKa 20SNI mpQ |y
stormwater pipes. Invert depths over 15 feet require approval by the Wastewater Division
Manager.

C. Ductile Iron Pipe and Fittings
The pipe shall be lined ductile iron (DI) with a minimum thickness of 83agg12 inch),
250 (1420 inch), 200 (24 inch), and 150 {&@ inch) Fittings may be ductile iron or cast

iron unless otherwisaoted.

1. Pipe shall be ANSI A2 1.51 (AWWA C 151).

2. Fittings shall be ANSI/AWWA C110.
3. Mechanical and Pusbn Joints shall conform to be ANSI A2 1.11 (AWWA C111).
4. Flange Joints shall confortm ANSI A2 1.10 and A2 1.15 (AWWA C 110 and

C115), Class 125 with i8ch full faced rubber gaskets.
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5. Restrained Joints shall be ductile iron mechanical joint retainer glands
manufactured by American Cast Iron Pipe Co. or an approved equal.

6. Flexible Jointshall be boltless with 15 degrees joint deflection per applicable
portions of ANSI A210 (AWWA C 110) as manufactured by "fElek' byAmerican
Cast Iron Pipe Co., or an approved equal.

7. Bolts shall conform to ANSI B 18.21 and nuts shall conform ta2BL18f low
carbon steel per ASTM A307, Grade B.

D. Coatings and Linindsr Ductilelron Pipe

Allductile ironpipe and fittings shall have a protective interior lining. The lining shall be a
ceramic epoxy material such &°2000 oProtecto 401 All linings shall be applied to a
nominalthickness of 40 mil®olyethylene encasement, where required, shall be per ANSI A2
1.5 (AWWA C 1083f.polyethylene encasement is not required, the pipe exterior shall be
bituminous coatedColor Coded green pé&ection 9.04.

E. PipeManhole Connector

Connection to pipes less than-Iriikch diameter shall be with Kéd-Seal or Link Seal, for
pipes 12inch diameter and larger, where invert depth exceeds 10 feet for all pipe type and
diameters, and for all DIP us@kiSeal. Other proposed connectors must be approved by
the Wastewater Division.

F. Non-Shrink Mortar

All holes in manholes and wetwells shall be thoroughly plugged with an apprered

shrinking mortar, applied and cured in strict conformance with the mlarfii dzZNB NI &
recommendations. The mortar shall be finished smooth and flush with the adjarénipr

and exterior manhole and wetwell wall surfaces. When mortar is set, coatdejipers 300

M, or approved equatoal tar epoxy 16 mils dry thickness.

G. Precas Manholes

Precast manholes shall have a minimum wall thicknessxafiches. Manholes shdltle
manufactured with 4,000 P.S.1. concrete, Type Il cement. Wall reinforcementratetl|
ASTM478 and also have a No. 4 rebar hoop around each pipe op&uttgmslabs will be

8 inches thick and be reinforced with No. 4 @ 9 inches O.C.E.W. All items will be wet cast.
Dry casting or low slump concrete will not be allowed.balies will have proper lifting
hooks in the bottom slabs (min. of 3) and there Wlno penetrating lifting holes on any
structures. No holes will be allowed within 6 incbéany joint on structuresvianhole cone
sections shall be concentric. Eccentric cone sections shall not be allowed unless approved
by the Wastewater Division

H. Brick

No brick manholes unless approved by the Wastewater Division for $pgciarstances
Bricks may be used for adjustment of manhole frames without appro®ack shall
conform to ASTM C32, grade MC (hard bridiaximum number of courses bfick shall be

Engineering Standards Manual 138 5thEdition



per the City standard detail drawings.
Mortar

For brick sections of manholes, mix one part Portland Cement Type Il and threefparts
sandper FDOT 902. For mortar plaster, use one part cement and two parts sand.

ManholeJointSealer

ApreF2NX¥SR LI FalA O 220A51 % & S £YI N0 daFozGxG deNaS Ry wol- &Yy
Co., Inc., or approved equal shall be required. All exterior joints shalkdled with

portland type Il cement after the setting of the Ramnek and placemé&stich manhole

section to form a watetight joint. Manhole joints and ring and covehimney shall be

wrapped with adhesive polyolefin sheeting that is heat applied to dkterior of the

structure. Upon cooling, the adhesive shall form a tough, elastimrpeotective layer that

shall effectively prevent the infiltration of groundwater throutitese areas. The overall

thickness of the applied sleeve shall nominally be 2.5 mm. Wrap material shall be Wrapid

Seal or approved equal.

ManholeFrame andCoversd / A G& |y R t NA @I (S¢

Manhole frame and covers shall be manufactured by U.S. Foundry or approved equal.
Manhole frames and covers shall be standawdi€xe heavy duty with machine bearing

AdzNF I OSas y2 KAYISR O20SNH Ada NE 4§ Bl BRE NFK
GKS a/AdGeé 2F hNIlyR2¢ akKlrtft oS OFad Ayl
standard details. Manhole2fNJ LINA @ 6 St & 246y SR aeadisSvya akt

z A e

{FYyAGENE {S6SNE O &G A yfBearthd Gigseadg®dS 2F (G KS ¢

YRS
2

Bitumastic Coatings
Shall conform taCarboline300M, or an approved equal.
Manhole lining

The first two (2) manholes upstream of a lift station and manholes that receive force main
discharge shall have interior linessepoxy coating approved by the Wastewater Division
Liners shall beeither a solid wall fiberglass liner or an integrally cast fiberglass or
polyethylene linerand be provided bysUliner or AGRU Liner. Rings and covers in these
manholes shall be coatlewith a corrosion resistant epoxy.

Section 9.03.02 Installation

A

General Requirements

Trench excavating and backfill including sheeting and bracing, dewatering, beadin
foundation, and furnishing and disposal of materials shall be performedah amanner as
to promote the safe and expedient execution of the warld comply with all local, State
and Federal regulations. Call Sunshine State One Call 811 before you dig.

Pipeline Trenching
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1. Excavation of trenches shall not advance more than 50dbead of completed
pipe installation except as approved by the City Engineer or his desigeeehes
shall not be left open overnight. Backfill daily.

2. Excavation in close proximity to existing utilities shall be performed in a manner to
prevent damageRepresentatives of utilities shall be contacted for assistance in
locating buried lines.

3. All excavations may be made by open cut unless otherwise indicated Mahisal
or approved Sides of trenches shall be kept as nearly vertical as possible from the
trench bottom to a level of one foot above the top of the pipe. Trench bottshad
be excavated true to line and shall be not less than 18 inches wide orthar@4
inches wider than the outside diameter of the pipe so a clear spactodf®inches
is provided on each side of the pipe. Minimum trench width for small diameter pipe
shall be 24 inches. Grade of the trench bottom shall be consistent with the method
of bedding specified within this Manual.

C. Sheeting, Shoring, and Bracing

Furnish, installand maintain sheeting, bracing, and shoring support required to keep
excavations within the easement or right-way, to support the sides of thexcavation,
and to prevent any movement which may damage adjacent pavemengiroctures,
damage or delay tawork, or endanger life and health. Voids outsideghpports shall be
immediately filled and compacted. Sheeting, bracing, and shoringetased shall be
designed by a Florida Registered Professional Engineer. All tresblathhpe performed in
compliance with the OSHA Trench Safety Act.

D. Dewatering and Drainage

At all times during constructiqikeep excavations free from standing watBewatering

operations shall maintain groundwater a minimum of two (2) feet below bottom of trench.

Sumps, ifequired, shall be located outside of load bearing areas so the bearing surfaces

will not be disturbed.The Contractor is responsible for all dewatering permits. Before
discharge of produced ground water to asyrfacewaters of the State can occur from a
non-contaminated site, analytical tests on samples of the proposed untreated discharge

water shall be performed to determine if contamination exidéinimum requirements as

set forth by FDEP Document62H M®0 n 10 H U A DSYSNRAO todude A i F2 N
Groundwater fromanyNoh 2 y G F YAYF GSR { A0S ! OGAGAGe&¢ Ydzal
must be below screening values for discharge in Table thef FDERlocument. All

reporting andrecord retention requirements of this document shall be adhamdVater

pumped from the excavation shall be discharged to preverdmy into the soil strata

being dewatered. Water containing silt in suspension shalbeqtumped into sewer lines

or adjacent streams. The method of disposing of watemped from he excavation shall

be approved by the City Engineer or his desigmei®y to actual disposalThe sanitary

sewer system shall not be used to disposd@fvatering drainage unless approved by the
Wastewater Division. Following completion of dewateringwvdides, contractor shafill all

wellpoint holes with flowable fill or pea gravel for the entire depth.

E. Stabilization

Engineering Standards Manual 140 5thEdition



If portions of the bottom of trenches or excavations consists of material unstable to such a
degree that, in the opinion of the City @ineer, it cannot adequately suppdtte pipe or
structure, the bottom shall be ovesxcavated and stabilized with 3/4" stonesmaller with

a minimum of 6inchthickbaseor approved coarse granular stabilization material. Depth of
stabilization shall bas directed by the City Engineer or désignee.

F Bedding of Piping
1. General

a. Haunching is defined as the shaped and tamped granular material which
extends from the pipe bedding to the springline of the pipe. Cover is
defined as the compacted materihich protects and covers piping, and
which extends from the top ofdunching material to a point one foot
above the top of the pipe. Backfill, as specified hereafter, is defined as the
material extending above the top of pipe cover to topsoil, paving e,
or foundation level.

b. All buried piping shall be continuously bedded and covered, except where
concreteor flowable fillencasement, concrete cradles or boring and jacking
are indicated.

2. Pipe Bedding

Any part of the trench bottom that is excavaltdelow the pipe grade shall be
backfilled to grade with a minimum of 6 inches of granular material and compacted
as required in Section 27.03(G). Bedding materials shall be limited to Class | or Class
Il materials.

3. Pipe Cover

All cover materials shiebe clean fill with no debris and carefully depositedne
foot lifts to avoid damage to the pipe and shall be compacted as specified here
after.

G Trench Backfilling

Backfill shall be granular material or suitable previously excavated pipe traatdrial
approved for use by the City Engineer. The granular backfill shall be carefully deposited in
uniform lifts as specified below and each lift shall be wetted adequately as needed to
obtain the required compaction density with vibratory compactors.

Unless otherwise indicatedr approvedby the CityEngineer orhis Designee, fills shi
be placed in the loose lift thickness indicated hereafter and compact to defigity not
less than the following percentage of maximum dry density, determingtidyodified
Proctor TestASTM D1557 unless otherwise noted.

Table 9.4
Backfill Requirements
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Type of Fill Usage Thickness | % | ASTM
Trenched Pipe Beneath piping 6" 95 | D1557
Foundation,

Bedding and
Hauwnching
Trenched Pipe Over and/or around piping 6" 95 | D1557
Cover
Utilities Trench GLYFE dzSyOS | 8 95 | D1557
Backfill other piping or utility lines
GLYFE dzSyOS | 6" 98 | D1557
rigid paving and railroad
tracks
GLY Tt dzSyOS | 9" 98 | D1557
non-rigid paving
Adjacent to or under 9" 9g | D1557
Structures
Cropland, plant sitdawns 12" g5 | D1557
Structural Fill All locations under minor 12" 98 | D1557
structures (manhole, etc.)
Granular Fill Below concrete slab 8" 98 | D1557
bedding, foundations,
rigid paving and
excavated areas adjacent
to structures
Granular Bedding | Beneath concrete slabs MHE |85 |D1557
Structural Backfill | See Trench Backfill
General Site Fill in other locations 12" 85 | D1557
Grading Not
Covered Herein
Topsoilplacement 12" 85 | D1557

"Influence area" shall be considered the area within lines sloped downward at 45 degrees from the
outer edges of paving, foundations, and utility lines.

H. Pipe Laying and Jointing

Gravity sewers will be laid in the dry to the elevations and slopes shown on the approved
construction drawings. Laser equipmesitallbe used to provideroperline and grade.
Surveying equipment will be used to set the laser. The laser equipment wallshslope
indicator to facilitate checking by both the pipkRying foreman and theCity
Engineefinspector. Since most gravity sewers are laid with extremely flat sloftes,
toleranceshall be within 10% of the design slope as long as the minimum sliogéacre

met. Upon completion of the workhe lines will be cleaned, with all debris removieam

the sewerat downstream manhole and each section of pipe will be ispected to
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indicate any pipe defectsAnydefects bellies or other deformities will be taken up and
relaid to provide the correct line and grad&pecial attention will be given to the
requirement that the pipe be laid in a dry trenalith properly compacted bedding and with
properly compacted backfill.hE pipeshall be laid with the spigot ends pointing in the
direction of flow starting at the lowespoint. Joint contact surfaces shall be cleaned
immediately prior to jointing. Lubricantsprimers or adhesives shall be used as
recommended by th@ipe manuacturer. Thaninimum allowable cover for gravity sewers
shall be 3 feet from the top of the pipe the finish grade. However, should this depth not be
feasible, where grade depressioalong the alignment are unavoidable, ductile iron pipe
shall be provded within thelimits of the lesser cover. In no case shall the pipe cover be less
than 30 inches, unlessspecial design considerations have been approved by the
Wastewater DivisiorPipes shall be installed to the alignment and grade as shown on the
approved plans.

l. TeeBranchedor Service Laterals

Teebranches are to be installed in conjunction with the laying of sewer pigesto serve all
existing and future dwelling units shall be installed. The longitudinal bafrbebnch fittings
shall conform to the line and grade, diameter and quality of shever main. All service
laterals shall be perpendicular to the longitudinal axis offihee.

J. Laterals

All laterals shall be installed 90 degsexf the sewer main at mimum grade of 1 percent
andlocated between 3 and 4 feet below the righitwayline finished grade with two-way
cleanout assembligetween the sidewalk and curb linetee branch fitting foreach service
line shall be provided. Doubler singlewyes ae not acceptableAll lateral ends not
connected shall be plugged with a PVC plug at the-ofatay line. All laterals shall be
securely sead to withstand the internapressure of leakage or air pressure testing. The
plug shall be capable of remowgithout injury to the socket. A cross (+) shall be saw cut in
the top of the curb directlpver the lateral location. If curbing is not part of the work, a 4" x
4" x 3'plasticstake shall be painted green and installed at the end of the connection.-Clean
out caps shall b&@VCand of the inverted hexut type. If required by the City Engingar
writing, the terminal ends of laterals shall be marked by electronic location detiaeare
compatible with City owned equipmerand shall mark the terminal endsf laterals
Cleanouts in drivewayand sidewalkare not allowed unless approved by the Wastewater
Division. All approved cleanouts in drivewaysl other paved areas shall béjustable
traffic bearing cast iron valve box with cosstamped with the wod "Sewer".

K. Protection of Water System Crossings

Where the horizontal separation between sanitary sewer and potable water lindeswre
than6feet, the sewer pipe shall be constructed of lined ductile pgoe with high pressure
joints. Where the sewepipes cross any potable water linegh a vertical clearance of less
than 12inches, a minimum of 10 feet each side of tnessing shall be high pressure joint
lined ductile iron pipe. If requirelly the City Engineer, cathodic protection shall be predid

L. Stormwater Crossings

Where sanitary sewer crosseaderstormwater pipe with a vertical clearance of less than
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crossing shall bined ductile iron pipe with high pressure joints. Nearest joint shall be 10
feet each side of crossing.

Downstream Protection

Dirt and debris collected in the pipe during construction shall not be fludbeastream

into the existing sewer systertheopen end of pipe shall be closed daily to prevent foreign
matter from entering. Contractor is responsible for any cleaning that is necessary, to
include the hiring of a vaim truck.

Section 9.03.03 Connections

A.

Transition Connections

Where pipes oflifferingmaterials PVC taDIR etc.) are to be connectddgetherbetween

manholes, suitable approved transition couplings shalléb® I & § SNy { G YRl NR

| 2 dzLJ manUaciuied byMission or anapproved equal. Special designed units may be
submitted for approval. Concrete collars are not acceptadbie changes in pipe size or
slope are not allowed between manholes

Connections to Existing Lines and Stubs

Connections into PVC, Clay or concrete sewers shall be accomplished with a PVC Tee fitting
si SR G2 YIFIGOK SEAAGAYI YIFEAY YR t GBNIf O
installed on each end of the fitting with Eastern Mission Couplings with adapters depending
on the pipe material to close the installatiohhe sewer main shall be pestedand cleaned

of debris resulting from the connection. When connecting to an existinly, contractor

shall verify that the stub is on line and grade prior to makingdbenection. Any stub

which has become off grade shall be relayed until propgredfims been achieved.

Tall Riser Connectioiflsateral Connections)

Connections shall be provided, as shown indhadarddetail drawings, where thelepth of
the sewer main invert exceeds 10 feet below the finished grade of the stoedtss
otherwiserequired by the City Engineer. Lateral connections shall be maddibiglualTee
fittings only. Double wyeconnectionsare not permitted.

Connections to Manholes

Connections shall be in accordance with the Standard Detail Draasrgpecified herein
All openings for pipesito existing structures shall be made by cutting with a power driven
circular coringnachine.

Connections to Wet Wells
One joint (1820 feet) ofepoxy linedductile iron pipe shall extend outward from the

structure. Perfornconnections as for manholesing Link Seal connectors, or
approved equal
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Conflicting Structures and Protection of Sanitary Sewer at Utility Crossings

Where it becomes necessary to extend sewers through structures, such as conflicting
manholes, junction boxes, etc., the pipe shall be duatde with no joints inside the
conflicting structureand approved by the Wastewater Division

Section 9.03.04 Manholes

A.

General Requirements

Manholes shall be in accordance with the Standard DBtaiivingsas specified herein
Manholes shalbe precast concrete with integrbbttom slab and loweringor poured in
place concrete slab with precast ring wadllone Sections shall be concentric. Eccentric
cone sections shall not be allowed withdMastewater Division approval.

Brick manhole construction shall only be allowed with special approval from the
Wastewater Divisiomnd the City Engineer. Brick manholes shall be truesgnumetric

with all courses level. Bricks shall be placed by shaviagifull bed ofmortar with 1/4 to %2

inch joints completely filled. Courses shall be laid continuongly alternating joint and
whole headers every sixth course. Excess mortar shatakefully struck off. Portland
cement plaster (Y2 inch minimum) shaé applied to thénterior and exterior brick surfaces.
Brick manholes shall be protected and kept mfiisat least 48 hours following completion
during hot or dry weather. Brick manholagy only be used up to depths of five feet. A
maximum inside cimney height okighteen inches shall be allowed, as measured from the
top of the ring to the bottom ofhe vertical portion of circulachimneywalls.

Manhole Foundation

The soil beneath the manhole shall be compacte@8% of maximummaodified Proctor
AASHTO-IL80 density for twelve incheand thenstabilized using® A Y A YdzY 2 F MHE
stone..

Manhole Base

Bases shall be poured in place with Typeitland cement concrete or cast as an integral
part of the precast sectionThe Wastewater Division may request to @&¥ Liners

Manhole Invert

On precast structures, the manhole base shatktwel finish concrete benching and invert
channels provided in accordance with the City standard detail drawings. The Wastewater
Division may require the manhole basedzst with an integral base liner systevhich shall

also form the invert channel(s). The base liner shall be of polyethylefilgeoreinforced

plastic (FRP) and shall be a Aoad bearing component of the structuréhe liner shall be
anchored into the base during the casting process atpteeastY | Y dzF I QatilitgNS NI &
The liner shall include full flow channels, an akid pattern orthe bench surface and a
means of making a ledkee pipe connection.

Manhole Coating
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Two coats of bitumastic shall be applied to all interior and exterior surfacielprecast
manufacturer at a rate necessary to achieve a 16 mil dry film thickness. All disturbed and
uncoated surfaces shall be coated in the field. sk shall beaccomplished prior to
CCT\hspection.

F. Manhole Lining

All manholes receiving forerain dischargshallhave an FRP/Poly liner or epoxy coating
approved by the Wastewater Division.

G. Top Elevation

Precast manhole top shall lagljustable between six inches and 12 inches by meawiott
laid in mortar or precast riser rings. Vertical walls of manhole entrances stzathbgimum
of 18 inches in length, including the ring and cover.

H. Manhole Frames and Covers

Manhole frames and covers shall be set to conform to the finish grades. All fetuaibise

set securely in a cement mortar bed and fillet. All covers shall be madenfitiskxisting

permanent surfaces except outside the limits of the traveled ways wheseshould be set
approximately 0.2 foot above the existing ground unless othermiged.

l. Stubs and Stoppers

Pipe stoppers shall be installed in all manhole stubs. When connecting to an estigbng

and prior to removing the existing stopper, bricletimside opening to prevent any flow
until the new system has been tested and cleaned. The brick shall not be removed until the
final inspection.

J. Bulkheadingstubout Channels

The downstream end of all outlets in the manholestabsout-channels not in se shalbe
bulkheaded to prevent the creation of a septic condition resulting from pondisgwége
or debrisin the unused channel.

K. Drop Connections

A drop connection shall be required for invert elevation differences grélader18inches
Benchesshall be built up to the 0.8D point of all incoming pipes for invert elevation
differences greater than 12 inche®utside drop connections are not allowed. Minimum
inside matole diameter shall be 5 feet falrop manholes.Drop connectionshouldbe
awided andmust receive prior approval of th&/astewater Division

Section 9.03.05 Testing
A Closed Circuit TV Inspection

Note: The City of Orlando Wastewater Division crews will conduct internal inspections only
if systems are dedicated to the City. If the systepriigate, the contractorshallhave the

Engineering Standards Manual 146 5thEdition



system internally inspected at their own cost. Wastewater Divisiostmaview all video
recordings for approval of construction acceptabil@®IV inspection shall be performed
and approved prior to asphalt construction. CCTV inspection shall be performed when
roadway base course is stabilized, pipes cleaned of dirt @brds] and rings and covers set
but asphalt paving course shall not be constructed.

1. To insure the proper documentation and the integrity of newly installed sanitary
sewer, all main pipelines, laterals and manholes shall be cleaned and all debris
removed using higlrelocity jet equipment (Hydrocleaning). All higdlocitysewer
cleaning equipment shall be constructed for ease and safety of operdatioa.
equipment shall have a selection of two or more higthocity nozzles. Thwozzles
shall be capble of producing a scouring action from 15 to 45 degreal ize lines
designated to be cleaned. Equipment shall also include avlgitity gun for
washing and scouring manhole walls and floor. The gun blealtapable of
producing flows from a finepray to a solid stream. Tlegjuipment shall carry its
own water tank, auxiliary engines, pumps and hydraulically driven hose reel.

2. After cleaningthe line section shall be visually inspected by means of closed
circuit television. The inspection wik performed one line section at a time. Prior
to inspection, water will be introduced continuously into the upstream manhole
until it appears in the downstream manhole. At the time, the water source will be
terminated and the closedircuit television ispection will commence.

3. The television camera used for the inspection shall be one specifically designed and
constructed for such inspection. A pan dillcamera shall be used pipes with a
RAFYSGSNI 2F SAIKG Ay OK Sdterlésghianeight ifidRest | NH S N.
Oye¢0 akKlFtft oS | cafredrviaweamers LighyhdfadhedaBeRa ¢ A (i K
shall be suitable to allow a clear picture of the entire periphery of the pipe. The
camera shall be operative in one hundred percent (100%) digngonditions. The
camera shall also be equipped with depth gauge with-prézl NIl SNJ Ay OK 0
AYONBYSyla FyR akKlfft oS .dekvisoy @shia O HE O
and other components of the videsystem shall be capable of producing a high
gualityDVDformat. Thevideo image shall be clear, focused and relatively free from
roll, static or other image distorting qualities which would prevent the reviewer
from evaluating the condition of the sewerstgm.

4, The camera shall be moved through the line in either direction at a moderate rate,
A02LIIAY3 gKSy ySOSaal NEB (2 LIS Ndton, LIN2 LISN
panning and tilting asecessary with apeedslowerii K I y (G KA NI énut# SSG 0607
Whena lateral is located, panning to look up the lateral for a minimum of ten (10)
seconds for proper documentation of the connection and lateral will be required.
addition, all laterals shall be internally inspected, with a cleseclit televsion
camera designed for the smaller diameter pipe, from the cleatrassembly located
at the property line to the sewer mainManual winches, power winches, TV cable
YR LI26SNBR NBgAYRa 2N 20KSNJ RS@AOSa (KI
interfere with the proper documentation of the conditiai the sewer shall be
used to move the camera through the sewer line.

5. When manually operated winches are used to pull the television camera through
the line, a suitable means of communication shallse¢ up between the two
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manholes of the section being inspected to insure good communications between
members of the crew.

6. The importance of accurate distance and manhole designation measurements is
emphasized. Measurements for location of defects dl@#ibove ground byneans
of a meter devicemarking on the cable, or the like, which would require
interpolation of depth of manhole, will not be allowed. Accuracy of the distance
meter shall be checked by use of a walking meterartdbe or other suibledevice
FYR GKS | OOdzN> O akKlff 0SS representativel Ol 2 NB
Manhole identity will correspond to the set of plans which hbeen approved by
the City of Orlando prior to construction.

7. Documentation of the televisioshall be as follows:

a. Television Inspection Logs

Printed location records shall be kept by the contractor and will clearly
show the location in relation to an adjacent manhole of each infiltration
point observed during inspection. In addition, othmints of significance
such as location of building sewers, unusual conditions, roots, stewar
connections, broken pipe, presence of scale and corrosion, ggppesd,
rolled gaskets, deflections and other discernible features sha#i¢czrded

and daumented in written logs. A copy of such records shadupplied to

the City of Orlando.

b. Video Recordings

The purpose of theideorecording shall be to supply a clear visual and
audio record or problem areas in the lines televised. Vidapbaclkshall be

at the same speed that it was recordedideo recordingspeed shalbe
standard DVDormat. Prior to submission tthe City, the TV inspection
company will review the video to ensuttgat they meet the quality criteria
set forth in the previousections of thispecification. A copy of suefdeq,
along with the television logs, will lsipplied to the City within three (3)
business days of completion of the job. In the event the video or television
logs are deemed of poor quality or substandbytthe City of Orlando, the
videosand/or logsshallbe returnedanda reinspection will be provided by
the contractor at no additional cost to the City.

B. PVC Ring Deflection

Maximum diameter ring deflection shall not exceed five (5) percent of thernial pipe

diameter throughout the warranty period when tested by a mandrel. The Mastial be a
GONOGO type with an unequal number of runners, minimum of nine amdaximum
distance between the runners of two inchesg@uginging certified for eaclsize of pipe
inside diameter and the mandrel size shall be as follows:

Table 9.5
Mandrel Sizing
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Pipe Size Mandrel Diameter
8" 7.28
10" 9.08
12" 10.79
15" 13.20
My € 16.13
HME 19.00
HnE 21.36
HT € 24.06

Should the test fail, necessary repahall be accomplished by the contractor and test
repeated until within the established limits. The contractor shall furnish the necessary
labor, water, and all other items necessary to conduct the required testing and perform the
necessary system regairequired to comply with the specified test. On pipes determined
to have excessive deflection, the length in question shaiklas/ed ano additional cost to

the City.

C. Infiltration/Exfiltration
There shall be no detectable level of infiltratiorexfiltration from the system at theme of
inspection. Any evidence of leakage must be corrected prior to acceptaribe Bjty. This
includespipeline, lateralsand manholesAll dewatering systems shall be off prior to
inspection.

D. Testing Prior tdResurfacing

All tests shall be completed and accepted by the City Engineer prior to the placefment
asphalt over sewer lineSanitary sewesystems to be dedicated to the Cityall be televised
by Citystaff to determine if any defects are present in the systd®rior to requesting an
inspection, the contractor shall be responsible for removingjland debris from the sewer
system and installing a stabilized driving surface whailbbws access to all mhaoles.
Inspection requests shall be made 48 hours in advance.

The City shall prepare a written punch list ofiEtoverediefects during the TV inspection.
The contractor shall repair all defects noted and successfully pass reinspection prior to
acceptance by the City. All costs associated with reinspection shall be borne by the
contractor.

E Final Inspection

After all manholes are raised to grade and paving operations completed, a final visual
inspection shall be made by thgastewater Division an@ity Engineeor his designeeAll
manholes shall be examined for proper grade and water tightness. The contractor shall
assist theCity byprovidingassistanceas required. The contractor shall make note of any
corrections required and shall perform amnedial actions prior to the acceptance by the
City.

F Grease Interceptors

1. Allgrease interceptors shall be approved byWastewater Division and tielumbing
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Inspection Section oPermitting Service®ivisionin accordance with the Standard
Plumbing Cde Section 801.2.

2. All grease interceptors shall be sized in accordance with Sectiod 80the Standard
Plumbing Codand Sections 10-b.054 and 9.027 of the Floridadministrative Code.

Section 9.04 Sanitary Sewer Fonoeins

This section shall govertine construction of forcemains including valves, fittings and other

appurtenances.
A Materials
1. Ductile Iron Pipe and Fittings

The pipe shall be of ductile iron (ass 350 42 inch), Class 250 (2O inch),
Class 200 (24 inch), and Class 1506@B@nch) Fittings shall be ANSI/AWWA
C110/A21.10ductile iron unless otherwise notedPipe and fittings shall be
manufactured by American Pipe, U.S. Pipe, or appreggeal.

2. Coatings and Linings (Iron Pipe)

All pipes and fittings shall have a protective interior lining in accordancetiwéh
materials section of Chapter. 9

3. Polyvinyl Chloride Pipe (PVC)

PVC pipe shall conform to AWWA C900, DR 18, Pressure Classappéoved

eqgual with an integral bell and spigot joint conforming to ASTM D3RA&9ipe
RAFYSGSNAR fSaa GKFYy néX LINRPOARS LINBaadzNE
PVC pipsshalluse ductileiron or PVC fitting$or less than 4nch diameter and

ductile iron fittings for larger pipe

B. Valves
1. Plug Valves

Plug valves shall have a sestéel body, noHAubricated, eccentric type, 100% port
opening, with resilient faced plugs capable of dight bi-directional shit-off at the

full rated pressure. Valves shall be lined witfaatory appliedceramic epoxy
material such aSP200rotecto 401 or an approved equaktxposed valves shall
have flanged connections. Burigdlves shall have mechanical joint connections.
Buried valves shall have stamtensions which shall bring the operating nut within
two feet of finished grade. Stenextension shall be contained within an
appropriately sized valve box. Gear actuatorsvalves 8 inches or larger shall be
provided. Valve and appurtenances shall be Series 100 as manufactured by
DeZurik Corp., MillikerWatMatic, or approved equal.

2. Check Valves

Check valves shall have a iron body, bremzeinted, stainless steel hinge pin,
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replaceable rubber faced clapper, outside spontever operated, swingon-slam
type and equipped with removable inspection covers. Units shall be raté8@opsi
minimum working pressure and permit full flow area equal to that of the
connecting pipe. Valves shall be manufactured Ndyeller Companyor an
approved equal.

3. Air Release Valves

Air Release Valvekelow gradeshall be CrispivatMatic, HTec, olARIPressure
Sewer Valveand above grade shall be onlyTidc The valve(s) shall be of the
long body design and orifice with an adjustable BUWNAbber valve and a sealing

face of PVC. Thraach and smaller shall be threaded N.P.T. connection. -Four
inch and larger shall be ASNSI Class (125,250) flanged donnet piping shall

be 316 Stainless Steel. Isolation valves for the air release shall be cast iron body
plug valves with 316 Stainless Steel Trim and buried seadteator as
manufactured by Dezurjkor approved equabs shown on the Wastewater
Divsion standarddetails. All offset air release valve vaults shall have isolation
plug valves located outsidnd adjacent tahe valve vault.

4, Tapping Sleeves and Valves

Tapping sleeves and valves shall be a joint type with flanged outlet per ANSI B 16.1,
Class 125 equal to M and H Fig-M4Tapping Sleeve) manufactured by Dresser
Industries,Inc., Anniston, Alabama ais approved by the Wastewater Division
Sleeve shall be epoxy coated or stainless steel with stainless steel hardware.
Tapping valve shidbe installed horizontally. An isolation valve (plug valve) shall
be installed adjacent to the tapping Valve. Tappiaives shall be gate valves
specially designed for wet tapping and compatible with the connecting sleeve and
with a sanitary sewer application.

5. Valve Boxes

Valve boxes shall be adjustable, cast iron and suitably sized to the valve with a
YAYAYdzY RAIFYSGSNI2F p AyOKSad ¢KS O2@SNJ
into the face. Boxes shall be suitable fe2Bloading and equal to Clow, M and H, or

U. S. Foundryalve boxes shall be labeled to identify type of valve, depth and

number of turns required on a brass marker permanently affixed to the valve box

cover.

C Installation
1. General Requirements
Excavationand backfill including sheeting and bracing, dewatering,
bedding and foundation and furnishing and disposal of materials shall be
as required in Section 9.03.

2. Pipe Laying

lEf LIALIS akKlktt 6S tFAR aAy GKS RNER&
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fittings, manholes or other defined point§he standard minimum cover
for sewage force main systeraball be 3 feet from the top of the pipe to
finish grade. Where waterways, canals, ditches or other cuts are crossed,
a protective casing should be boreddajacked beneath the waterway
where possible and the pipe installed in the caskugitionally, approved
utility crossing signs shall be placed on the pipe alignmeeael side of

the canal, etc. All materials shall be maintained and all coatingshkshall
protected from damage and kept clean. The interior of the pipe shall be
maintained clean and free of dirt and debris. When work is not in
progress,all open ends must be plugged off to prevent debris from
entering pipe.Underground piping shall not be driven to grade by striking
it with an unyieldingpbject. Bell holes in the bedding shall be provided to
allow uniform load bearing alorthe pipe barrel.

3. Pushon Joints
The pipe bell and spigot shall be thoroughly cleaneaiediately prior to
inserting thegasket and jointing. The gasket shall be properly faced and
L2 AAGA2YSR® [dzoNROIFGA2Yy akKltft o685
recommendations. Pipe shall be protected against damage from jointing
equipment by usingmber headers, etdamaged bells or spigot ends will
not be accepted.

4. Mechanical Joints
The socket and plain end shall be wiped clean. The plain end, socket and
gasket shalbe washed with a soap solution immediately prior to jointing.
The joint shall b&eptstraight during assembly with the gasket pressed firm
and even into the recess. Bokhall be tightened such that the gland
remains reasonably parallel to the flange by alternating from bolt to bolt in
cyclesGaskets damaged during installationalive replaced at no cost to
the City.

5. Flange Joints

Make all flanged joints tight, without applying undue strain upon the joint
or otherappurtenances. Joints shall be fitted such that contact surfaces bear
uniformly on thegasket with relatively unifan bolt stresses.

6. Connections at Structures

Where pipes are to extend into or through structures, Link -3gpe
penetration sealshall be provided at the wall face. Openings in existing
structures shall be made witharcular core boring machine.

7. Pipe @tting

Cutting of pipes for the insertion of valves, fittings or closure pieces shall be
done in aneat workmanlike manner without damaging pipe coatings or
linings. The pipe shddk cut with an abrasive pipe saw, rotary wheel cutter,
guillotine pipe saw or milling wheel saw. Cut ends and rough edges shall be
ground smooth and for pusbn joint connections, the cut end shall be
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beveled. Where castings or linings have bdamageduse a solvent to
clean the affected area, abrade the surface, then field appiyecto 40lor
SP2000 repakit to the original film thickness specified.

8. Pipe Restraint

All plugs, caps, teeand bends, unless otherwise specified, shall be
restrained by mechanicallyrestrained jointsFittings shall be restrained
with Meg-A-Lug or equal pipe restraint with collars, tie rods and retainer
glands shall be only if specifically approved by thest@lgater Division.
Where concrete is to be placed around bolted joints, a sheet of 3 mil
(minimum) polyethylene shall be placed between the fitting and the
concrete.Tie rods, clamps or othenetal componentsshall be stainless
steel 316 Backfilling ovepipe restraints shall not proceadhtil inspected

by the City Enginear designee

9. Polyethylene Encasement
Extra protection shall be provided for underground ductile iron pipe and
fittings within areas of severe corrosive conditions. This shall be
accompished by thenstallation of polyethylene encasement through the
area of concern. The sd#st evaluation to determine the necessity for
extra protection in suspect areas shall besasforth in ANSI Standard A2
1.5.

10. Above Ground Pipe Support

Support eposed systems as necessary to hold the pipe and appurtenances
in a firmsubstantial manner to the required lines and grades with no undue
piping stresses drending. All pipe above ground outside of buildings shall
be supported by concrete supports or appriate hangers.

11. Connections

Where dry connections are feasible and allowed by the Wastewater Division
where a new branch is to be connected at an existing force main, a wye
fitting shall be used. Wet tapping shall be by tapping sleeve and valve
installed with a tapping device desgph for the pipe material. Tapping
sleeves areecommended for receiving maims 24-inches ollarger.Size

on size wet taps shall not be allowed. Tapping of force mains shall be only
where approved by the Wastewater Division. Tapping of force maindshall
only where approved by the Wastewater Division.

12. Valve Installation

Valves shall be installed on all subsidiary force mains at the point of
connection to themajor main, in order to isolate said pipeline for
maintenance. Where force mains arelte extended, valves shall be placed

at the future connection points so as to preclude line stown at the
time of extension. All valves shall be opened wide and then tightly closed.
Nuts and bolts shall be inspected for tightness. Special care stakdre
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to prevent joint materials, stones and other substances from becoming
lodged inthe valve seat. Any valve that does not operate correctly shall be
replaced.

Unless otherwise noteand approved by the Wastewater Divisjtay valves

on side such that the pturotates to the top of thgipe when in the open
position. Where extension stems are required within valve boxes, insert
stems shall be provided

13. Valve Boxes

All valve boxes shall be centered over the operating nut of underground
valves tgpermit a valvewvrench to be easily fitted to the nut. Top of boxes
shall be set to finagrade. The valve box shall not transmit surface loads
directly to either the pipe ovalve. Care shall be used to prevent earth and
other materials from entering the boxe&ny vale box that becomes out of
alignment or is not to grade shall be dug out aadfjusted. A concrete collar
which identifies the valve shall be provided as shown inEBM Details

14. Air and Vacuum Valves

Where the force main profile is such that air pocketgntrapment could
occur, air release/vacuum valves shall be provided. Automatic air release
assemblies shall bastalled, where venting is required, on all major force
mains and at critical points desser mains. At profile break points on major
force mains, such atops of hills, etc., where free flow will occur during
operation or after pumping stops, combined mfease and vacuum valve
assemblies shall be provided. Air and vacuum valves araifaielease
valves shall be suitably housed in a propggnted undergrounslalve vault

as shown in Standard Detail Drawings.

15. Terminal Discharge

Force mains shall enter the terminal facility, gravity sewer manhole,
pumping statiorwet well or other, at a point equal to the operational water
level of saideceiving unitForce mains entering manholes shall enter so
that flow is in the same direction as the outlet pipe and at an elevation no
greater that the top of outlet pipeShould an elevation drop be required to
obtain the outlet connection, the prioraivn-slope of the force maishall

not exceed 45 degrees unless prior approval is obtaifredn the
Wastewater DivisionAdequate air venting shall be provided at the profile
breakpoint. Manholes which receive discharge from a farc@n shall be
linedin accordance with the requirements of this Chapter

D. Identification

1. In order to preclude possible domestic water tapping, all installed
underground sanitary sewage force mains shall be green in color or shall
be marked with continuous striggpaintedl & G KS wmMH 2Q0f 207 >
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FYR ¢ 2QO0f 2071 LRashstipa shall e anmimuink2S LJA LIS
inches in width and shall bight green in color. Backfill shall not be

placed for 30minutes following paint application. In addition, all pipe

shall ke buried with identificationtape above the top of the pipe. The

tape shall indicate the presence of a sanitary fonecain plainly on the

tape face. Indicator tape buried with PVC pipe shall be able tddbected

by standard metal detection equipment, as manufacturedTmrra Tape

Detectable or approvedqual.

2. Green sewer locate balls shall be buried with a depth-4ff8et below
finished grade.

3. In addition, 8 gauge solid cper locate wire attached to thentire
length of nonmetallicsewer force main shall be installed in accordance
with the City standard detail drawings.

E. Hydrostatic Testing

This test shall be performed by the contractor with his labor and equipment in the presence
of the City Enginedpr designee), and the engineer of record (EOR)testing shall proceed
until all restrainingdevices installed. Clean and flush all piping thoroughly prior to testing.
The amount of wateto be used for cleaning shall be twice the volume of the pipe being
tested and the velocity dfow should be a minimum of 8é&t per second (fps) During filling

of water, all air shall be carefulgermitted to escape through release cocks installed as
required. The hydrostatic test shall lperformed at 150 pundssquare inch (psi)for a
period of two hours. Following stabilization of the pressure reading, there shall be no
allowable leakage.

During the 2 hour period of the test, the contractor shall maintain a continuous pressure of
150 psi by means of a pump takingply from a container suitable for the measurement of
water loss. Should the test fail, the leak(s) will be located and repaired and the test performed
again until it meets the above specified limithe test results shall be documented in a
report signal and sealed by the EOR submitted to the Division.

Section 9.05 Sanitary Sewer Pump Stations

This section shall govern the construction of a sewage pumping station to include the wet well,
influent piping (one length), effluent piping (to the wyalves, valve boxes and covers, pumps and
motors, hatches, control panel, telemetry system, electrical service and wiring and testing for a
complete installation ready to operate.

A Materials
1. General Requirements

Ductile iron pipe and fittings, plugalves, and check valves shall be per Section
9.04.

Engineering Standards Manual 155 5thEdition



2. Precast Wet Well Section

Precast wet well sections shall conform to ASTM C478 as modified in Section
9.03.

3. Pumps and Motors
Pumps and motors shall be as specified in 9.02
4, Discharge Elbow
Dischargeelbows shall be compatible with Flygt standard connection.
5. Guiderails, Upper Holders, Cable Holders, Anchor Bolts and Lifting Chains

Guiderails, upper holders, cable holders, anchor bolts and lifting chains shall be
Stainless Steel. Guiderails shall haviach minimum diameters.

6. Access Frames and Covers

Access frames and covers shall be structural aluminitim 316 Stainless Steel
hardware sized toprovide accesslearance as required by the pump manufacturer
and as required to adequately serviaed/or remove check valves from the check
valve vault. Cover shall have liftifgandles safety latches and locking hasp.
Depending upon location, frames and cov&rall be traffic bearing type suitable for
use with delivery class vehicles as determibgdhe Wastewater DivisionNon
traffic areas shall use nemaffic frames and coversFlygt SafeHatch design or
approved equal shall be installed on a wet well access cover.

7. Control EquipmenControl equipment shall be as listed beloman approved qual:

a. Enclosure shall be 316 stainless steel, minimum 14 gauge, weatherproof,
NEMA3R with dead front panel, separate removable inside panel and
handleandextra large padlock provision, drip shield, powder coated white
or sun shields

b. Main disconnect shall have two manual interlockedhneider Electric
Square D or SiemendHEcircuit breakers.

C. Telemetry shall be Motorola, radio controlled, to match City of Orlando
existing equipment and include NEM#&X steel enclosure antenna and
mourting pole ortower. Antenna height shall be 20 feet from finished
grade of station.

d. Controls shall be 120 volts, 60 HZ.
e. Starters shall be manufactured by Allen Bradley.
f. Bubbler Level Control shall b8iemens HydroRanger 200 Part No.

Engineering Standards Manual 156 5thEdition



7ML50341 ADO1 (£20mA with Echomax XPE Transducer (6 degree)

Part No. 7ML 1118BA30 5m cable, Part No. 7ML 14BA30 10m cable,

or Part No. 7ML 1118EA30 30m cable, Ha#dkld Programer Part

No. 7ML 183@AK. Théransducershall be mounted using either
FMS210 WaliMount (5Gmn ¢ t | NIi HBLdor atFai82Qy o n
Extended WalMount (13-0 dbiighlevel Sensor shall be normally open
and have a mercurfree AnchorscientificEcoFloat or Siemens Water
Technologies USF Model EF directacting float switchfor telemetry

alarm.

g. Local high level alarm shall have a 115 Volt AC light in weatherproof
bracketfixture for 100 watt lamp with red enclosing vapor tight globe with
flasher andbell or buzzer. Local high level alarm shall be activated by a high
set point programmed intéhe level control

h. Relays shall be manufactured by Diversified Electronics, Inc., Potter
Brumfield or approved equal. Relays shall have-pm®lugin type base.

i. Elapsed Time Meters shall be manufactured by General Elemtric
approvedequal.

j- HOASwitches shall be manufactured by Allen Bradley, Bulletin-32Bt

K. Lightning Arrester shall be manufactured by General Electric and 3 phase.

l. Phase Voltage Monitor Relay shall have Phase loss, phase reversal and low
voltage sensor and relay to alarm systamd shall be manufactured by
Diversified Electroniasr approved equal

m. Pump run indicator lights shall be Allen Bradley 8Q0T OR.
n. Emergency Generator Plugs for 230 volt service shall be Russell and Stoll
JRS044F for up to 10 HP and JRS 2044F fatgréhan 10 HP. Plugs for

480 volt service shall be Croustinds AR 1047 for up to 10 HP and
AR20418 for greater than 10 HP.

0. Pump Disagree Sensor shall be a normally closed mercury tube switch
mounted in an E condolet with rubber insulated cable moumtethe check
valve levearm. Provide % inch PVC conduit from control panel to valve pit
for connectionof pump disagree wiring.

p. Convenience Outlet shall be a duplex GFCI 120 Volt, 0 Hzps

8. Vent Cap

Vent cap shall be vandpfoof, hooded, and galvared iron as manufactured by
Joam 26700Series or approved equal

9. Backflow Preventer
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A hose bib and backflow prevention device conforming with Orlando Utilities
Commission (0O.U.C.) requirements shall be provided.

10. Pressure Gauge for Discharge Lines

Pressire Gauge for Discharge Lines shall be Red Valve Series 40 wafefitién in
pressure sensor. Wafer shall have carbon steel body and aBiastomer.

11. Station yard

Station yard shall be covered with a minimum 4 inch thickness of FDOT No. 57 white
stone with a weeeblocking fabric which allows for water drainage installed
underneathunless approvedtherwiseby the Wastewater Division

12. Fencing

Fencing fabric posts, gates, barbed wire and appurtenances shall be in accordance
with the FDOT Roadway and Traffic Design Standards, latest editidnhe City
of Orlando Details and include lightning protection and proper grounding.

B. Installation

1. General Requirements

Excavation and backfill including sheeting and bracing, dewatering, bedding and
foundation, and furnishing and disposal of materials shall be as required in
Chapter 4

2. Wet Wells

Wet wells shall be constructed to the same requirements as sanitary sewer
manholeswith the following additional requirementsinless approved otherwise
by the Wastewater Division

a. The base shall be monolithic with lower ring.

b. The base slab and top slab shall be constructed to the dimensions shown
in the Standard Detail Drawinghidwall thickness and inside diameter of
the wet well shall be constant over its full depth. Generally, the minimum
acceptable inside diameter for a wet well shall be 6 feet.

Brick construction shall not be acceptable.

d. Wet wells shall be free from albtectable leaks. Any leaks detected shall
be corrected prior to acceptance by the City.

e. All hardware and metals inside the we€tll shall be 316 stainless steel,
unless specified otherwise.

f. All interior concrete surfaces shall be coated with Epoxy Teapmoved
equal, or lined with AGRU liner or approved equal. Coating shall be
applied and spark tested by the manufacturers approved application and
in accordance with the manufacturers written instructions
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g. Minimum vertical distance from lowest invert mthe wetwell to the
top of motor shall be 5 feet.

3. Pipe, Valves and Fittings

All exposed pipe shall have flanged joints. All buried pipes shall have mechanical
joints. All exposed piping shall be coated with a minimum of 16epigy paint,
colorselection by the Wastewater Division

4. Pump Installation

Equipment shall be installed in accordance with approved shop drawings and
YIEydzZFlF OGdzNBNDRa AyadNHzOdGA2ya G2 2LISNFGS
drawingsshall be sent to th&Vastewater Divisinfor review prior to installation of
equipment.Upper guide rail holders shall be located exactly as required.

5. Control Panel

The control panel shall be factory assembled and tested prior to installation at the
pump station. Contractor shall provide fotoordination between pump
manufacturerand panel manufacturer to assure that the control panel as a whole
as well as the individual components comprise a system which is intimately
compatible with thgpumps. The following equipment shall be included ingheel:

Main breakers, pumpircuit breakersminimum of two(2), 20 amp panel circuit
breaker, Digital bubbldevelcontrol starters minimum of twg(2),an elapsed time
meter for each pump, run indicator lightsninimum of two(2), HOA switches
minimum of two (2), andphase voltage monitor relay. All switches, main circuit
wiring, breakers and other devices shall be clearly and neatly labeled inside the
control panel. A single line wiring diagram shall be included within the panel with a
copy provideddr the WastewateDivisioris records. Pump data for the station
(HP, amps, volts, impeller size, model, etc.) shall be on a label and shall be affixed
to the inside of the panel door.

6. High Level Alarm

A mercuryfree float ball switch shall be provided as high level alarm to the
telemetry system. Red alarm signal light shall be mounted on top of control panel
enclosureBell or buzzer shall be mounted on outside of panel with weatherproof
alarm silencéutton.

7. Accessoy Equipment
Lightning arrester, pump disagree sensors, emergency disconnect switch,
telemetry system, including antenna with mounting pole, emergency generator

plug, red alarmight, bell or buzzelgveltransducemounting and convenience
outlet shallbe provided.

8. Emergency Power Generation

Standby power energency generators are requiredadtstationsunlessotherwise
determined by theWastewater Divisiomn a case by case reviewsenerators
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must conform to Section 9.02.
9. Flow Meter

Unlessotherwise approved by the Wastewater Division, a magnetic flow meter
with by-pass piping and valves shall be provided. Flow meter shall be approved by
the Wastewater Division.

10. Fencing

Construct a €oot, vinyl coated,chain link fence meeting FDOT Roadway and
Traffic Desigistandards with 1 foot of 3 stranded barbed wireresidentialareas

an 8foot high fence, without barbed wire, may be used with #mproval of the
Wastewater Division. A cantilever sligiate with a minimuni5-foot wide opening
shall be installed. Whemecantilever slide gate woultbt be feasibleOne B-foot
double swing drive gatéwo 8-foot leaves) withcenter drop rod assembly lat@ho
post) and gate hold backsr bothleavesshall be installed. Gate shall open outward
from station. Gate drop roceceiver in driveway shall be sleeved with galvanized
pipe. Fence shall bemeshed with vinyl stick weave.

11. Grading

The site shall be graded away from twver slab at a 1 inch per faot
C Testing

1. Factory Performance Tests

Manufacturer's factory performance tests and certified performance curves shall
be provided for capacity power requirements and efficiency at specified minimum
operating head, rated tad, shutoff head and at as many other points as necessary.
A copy of the certified pump curve shall be mounted on the inside of the control
paneldoor. Two additional copies shall be providediie WastewatemDivision
during startup testing.

2. Field Testig

Field testing shall be provided by the contractor with the pump manufacturer's
representative present and witnessed by the City Enginedis designeand the
WastewateDivisiornrepresentative to provide a three point pump performance test
by measuring the amgraw and voltage, the discharge pressure, and the rate of
flow. The rate of flow anchead must be within 10 percent and 5 percent,
respectively, above the approved curfae acceptance.

3. Startup and Final Inspection

The contractor shafichedule with the Wastewaté@ivisiorand the City Engineéor

his designeefor start-up and final inspection at the completion of the work. After
final inspection is complete, the contractor shall provide WastewateDivision
with two copies of the tation O&M manual.
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Chapter 10g Reclaimed WateFacilitiesDesign
Section 10.1General

These specifications cover the design, plans, specifications, installation, inspection,dadting
acceptance of reclaimed water distribution systems, reclaimed water transmission main extensions,
and all appurtenant items which are to be owned and maintained by the C®rlahdo. This
includes developebuilt on-site reclaimed water distributiosystems imesidential subdivisions

and commercial developments, effte transmission maiextensions to development sites,

and onsite requirements for large reclaimed water usef$ City owned reclaimed facilities shall be
installed inpublicly ownedrights-of-way or in easements that do not preclude City operation and
maintenance of the facilitieas determined by th&Vastewater Division.

A. Reclaimed water shall be used, when available, to accomplish irrigation needs and other
approved uses that do not require potable water. Use of reclaimed water shall be in
accordance with the most current edition of Chapter@ID, Reuse of Reclaimed Water
and Land Application, Part LA, City of Orlando Engineering Standards Manudl an
Engineering Standard Details, and Chapter 32 of the Orlando City Code. Reclaimed water
facilities shall be completely independent of all potable water, raw water supply,
wastewater, and storm water systems.

B. Please refer to the General Notes in the ESK4il3e

Section 10.2 EvaluationOf NeedFor UseOf Reclaimed Water

Based on Chapter 32 of the City Code, property location, surrounding utilities, avedphtgty,

future reclaimed water system expansion plans, and the criteria contained héneigity of

Orlando will evaluate all new developments to determine if the use of reclawvaigr is

appropriate. The City of Orlando will review the existing and the proposedimed water
system characteristics to determine if the new connection to thelaimed water system
represents a benefit to the community as a whole.

Section 10.3 Mandatory Connection

Upon completion of the evaluation, the City of Orlando shall have the authority to retipaire
development, including all individual lots and trattierein, to connect to the reclaimedater

system for allandscape@nd sodded areas of the development that are planned torigsated by

the Developer. The Developer shall be responsible for all costs necessary to provide onsite
distribution and offde transmission required to serve the irrigation needshef development.

A. For residential propertiedn cases of conflict, Chapter 32 of the City Code shall prevail.
Reclaimed water use shall beondition of all development approvals granted as of the
effective date of the Chapter 3# the City Code, provided that service is available, and
adequate capacity (lowandINB & 4 dzZNB0 ¢Aft SEAAG Ay GKS
service the development, aetermined by the Director of Public Works and as set forth by
the following criteria
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facilities are located at a distance of 100 feet or less from the profiagy

2. For nonresidential properties, reclaimed water service shall be considered
availableifi KS / AGeQa NBOfIFAYSR 41 GSNJI FFOAf A
feet or lessfom the property line.

3. For all new construction or development, reclaimed water shall be considered
availabldf the proposed development / projects are in an area designated by the
Public Work®irector to have reclaimed water available within 2 yearsvahg
the completion otonstruction. Such properties shall install complete and separate
potable and reclaimedavater systems, with a single above ground connection
between the potable water sourcand the future reclaimed water distribution
system. Thigonnection shall provide a temporary means to provide potable
water supply to the irrigation systems until the reclaimed water system is
constructed in that area. The connection shall be protectesligguced pressure
zone type backflow prevention deviaed pressure control valwehich shall be
designed to sustain an 80 psig upstream pressure and to redudewmestream
pressure on the reclaimed water distribution system to 50 psig. When the
reclaimed water main construction is completed in that area, ppbtable water
mainconnection to the reclaimed water system shall be completely removed,
entirely disconnecting the reclaimed water system from the potable water source,
and then thereclaimed water source shall be connected to the reclaimed water
distribution systemThe master flow meter and pressure control valve shall remain
in place. There shall not, under any circumstance be a simultaneous physical
connection of a potable water sour@nd a reclaimed water source to a
common piping system, and in no case shateadaimed water source be
connected to a potable water piping system.

Section 10.4 Plans Preparation

A. Three (3) complete sets of accurately scaled plans shall be submittesl/few. Plans
shallinclude the following minimum information requirements in addition to the building
permitrequirements:

1. Reclaimed water supply source main size, material, location, depth, point of
connection, and pressure.

All easements, property lirse righs-of-way, and structures.

w

All reclaimed water piping, including location, size, restraint type and distance,
material,class, and pressure rating.

Area of irrigation per parcel and total project irrigated area.
Estimated weekly reclaimed watesage and rate.

Irrigation zones, demand, and flow rates for all residential properties.

N o g bk

Location of irrigation system programmable controller. Note: Controller shall
be mounted on outside of building adjacent to electrical power meter.

B. AReclaimedrrigation Application shall be submitted to the City of Orlando Environmental
ControlSection.
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Any modification to th&SMDetails, other than completing requirégtformation specific
to the project, will require written notification to and prior approvedm the City. Any
changes to the drawings shall be listed in the text, and noted insidevition cloud on the
drawing to call specific attention to the chasgy

Following completion of construction and testing, the Developer's Engineer of Record shalll

Adzo YA G bwSO2NRé RNI @idrEduildyfveyshiabbe groviied A v |-

in accordance with Chapter Bhfformation required on a "Recordtawingshall include
all items listed in section 4 A. above, and State plane coordinagegbfvalve and bend
or branch in the reclaimed piping system including service agssure sustaining
valves, strainers, pressure reducing valves, and isolation valves

Section 10.9_ocation of Reclaimed Water System Utilities

A.

Reclaimed water mains shall be located within dedicated rightgay or utility
easements. When installed in right§way, mains shall maintain a consistent alignment
with respect tothe cenerline of the road. In residential developmentsains shall be
installed on the south anelast side of the rightf-way. In all cases, mains shall be installed
along one side of the roadiith crossings kept to a minimum. A minimum-2@t wide
utility easement shall bprovided if it is not adjacent to the road rigbf-way. However, if

a main is located outside and adjacent to an existing road-afyimay, a minimum of a
15foot utility easement shalbe provided. Piping within an easement shall be located
within onefoot of the centerline othe easement and centerline of the pipe.

Additional easement width, as determined by the City of Orlando, shall be required
underthe followingconditions.

1. Pipe sizes greater than 12 inches.

2 Pipe cover greater than three feet.

3. More than one parallel pipe within the easement.
4 Pipe is not centered in the easement.

Reclaimed water mains shall not be placed under trees, buildings, retention ponds,
tenniscourts, swimming pools, fountains or other structures. Landscape and privacy walls
and foundations shall not be placed parallel over mains. Placement of mains under
pavementshall be kept to a minimum. Mains shall not be located along interior side or
rear lot linesunless approved by the City of Orlando. Placement of mains along interior
side or rear lotines or storm water retention pond berms may be allowed assgby-case

basis if sucheonfiguration results in efficient placement and utilization of the system, as
determined bythe City of Orlando.

Services, air release valves and other valves shall not be placed along interior side or rear
lot lines.

Proposed commercial and residential development offsite mains shall be extended
a minimum of 10 feet beyond the furthest entrance to the development.

Modifications to location and dimensional criteria may be granted upon approval of the
Wastewater Divien.
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Section 10.6 Design Basis

A.

The reclaimed water systems shall be designed to promote efficient reclaimed water usage.
Reclaimed water mains shall be designed for the estimated ultimate irrigation demand,
based on planned development buitdit. The developer is responsible for sizing of the
mains, only for his development. When a distribution main will serve existing or future
developments beyond the borders of the proposed site, the City of Orlando magstexyer
sizing. Individual singlamily homes are exempt from providing design calculations for
irrigation systems with meters that are two inch or smaller.

Average Daily Flows and Peak Flows for SHrgimily Residential and Other
Developments:

1. The reclaimed water to be used shall be based on one inch of water per irrigated
area pemweek.

2. Irrigation zones shall be provided to uniformly distribute flows over a time
periodacceptable to the City of Orlando. Alternate irrigation system designs will
be evaluated on a cad®y-case basis.

Minimum Main Sizing for Singkeamily Residential Developments:

The peak hourly demand of reclaimed water shall be based on 50 percent of the lots
irrigating simultaneously using a demand of 25 GPM per inch meter diameter, up to 2
inch, per lot. Residential reclaimed water mains shall not be sized larger than adjacent
parallelpotable water mains on the same side of the roadway.

Irrigation Systenbesign Calculations:

¢tKS 5S@St2LSNRa 9YyIAYSSNI 2N [FYyRaAOI LIS ! NOI
design calculations with the final construction plans for all reclaimed water distribution

projects. Calculations shall show that reclaimed water mains will have sufficient hydraulic

capacity to transport peak hourly flows. All head losses and minor losses shall be
includedin calculations.

Section 10.7 Designh and Construction

A.

Pressure

All reclaimed water mains shall be designed to maintain a minimum pressure ofitharty

(35) psi at the required meter connection. Pressure reducing devices are required at the
O2yySOitAz2zy (G2 GKS /AGe 2F hNI!l yReERaf NBOTt I .
hNIlFyR2Qa aeaidsSy LINBaadz2NBa y2N¥YIffe 2LISNI
surges up to 200 psi. Pressure reducing vdRBY%hall be set to a maximum of 50 psi for

all distribution systemsShould sufficient pressure not be avalalafter the system is

operational, the Division may allow pressure at the PRV to be adjusted upward, but the

City will be held harmless from damage to private irrigation components.

Diameter
Pipe sizing for the distribution system piping is the respalitgibf the design engineer.

The design engineer shall be responsible for obtaining any additional or updated design
criteria from the City of Orlando, Orange County, and FDEP. The City will advise the
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design engineer as to whether or not local main pressures are available, or else the design
engineer will be responsible to install a pressure tap and pressure recorder to determine

the local available reclaimed water pressure. Only AWWIR@DR18 PC150/E pipe

AKIFff 0SS ftft26SR dzLJ 12 yé¢ RAFYSGOSN®D ! £f LA
iron pipe. Direct tapping of PVC pipe is prohibited. Full width tapping sleeves shall be

used on all PVC taps. Ductile iron pipes may be direct tappeti upm @ p ¢ R A-F YS G S NJ
inch deacend reclaimed water mains shall be permitted with a maximum length of 750

feet of pipe.As a minimum, 4énch looped systems shall be required. Larger size mains

shall be requiredif necessary to allow the withdrawal of thequired flow while

maintaining the minimum residual pressure of 35 psi. Hocin reclaimed water mains

may be used in small loopsgistems having less than 30 houses, as approved by the City

of Orlando on a casey-casebasis.

C. Velocity

The maximum velotyi at design flow rates should not exceed eight feet per second for
DIPand five feet per second for PVC pipe.

D. Design Friction Losses

Friction losses through reclaimed water mains shall be based on the Hazen and
WilliamsF 2 Ny dzt | & Ly G4KS dzasS 2F 1 TSy yR 2Af ]
120for ductile iron andl40F 2 NJ LJ2f e Ay ef OKf 2 NA R$40LIA LIS @
shall not beallowed.

E. Design Pressure and Restraint

The transmission and distribution mains and fittings, including all restrained joint
fittings shall be designed to withstand combined pump operating pressures and
pressure surges, of not less than 200 psi. The restrained joint lengths shall be calculated
consistent with the table format shown in tteSMDetaik.

F. Dead Ends

In order to provide increased reliability of service and reduce head loss, dead ends shall be
minimized by making appropriate tins whenever practical, as determined by the City of
Orlando. Where dead end mains occur, they shall be provided withcdlowoff valve

for flushing purposes.

G. Valves
1. Isolation valves shall be MJ X MJ resilient gate valves or eccentric plug
valves.
2. Valves shall be placed so that the maximum allowable length of reclaimed water

mainrequired to be shut down for repair work shall be no more than 2,000 feet on
off-site transmission mains; 1,000 feet in commercial, industrial, or Aeuttily
residential districts; and 1,500 feet on distribution systems in residential
subdivisions. Designshould consider and incorporate maintenance
considerations when placing isolativalves. The City of Orlando reserves the
right to require additional isolation valvewhere necessary for efficient
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operation and maintenance. Sufficient valves shall be provided on reclaimed
water mains to provide ease of operation, maintenance, eadation. Inline
valves shall be located generally at all branch connections, teessesetc.
Valves shall also be provided at all areas where reclaimed water imaisect to
ensure effective isolation of reclaimed water lines for repair, maintenanicawoe
extension.

3. lff OoNJIYOK 2NJ ASNBAOS O2yySiasshakugal f | NH S
flange xMJ resilient gate valves.

4, Valves and roadway boxes shall be provided for all branch connections (i.e., 2 valves
on atee, 3 valves on a cross) and other locations, as required to facilitate operation
of thedistribution system. Redl@ed water main extensions or mains extending
at a projectphase line shall include a line size valve and one additional standard
length of pipe witha cap and a temporary bleoff assembly. Refer &SM Detasl
for installation

H. Air Release Valves

At high points in reclaimed water mains where service connections are limited and where
elevation changes exceed five feet, provisions shall be made to remove the air by
automaticair release valves.

| Control Valves

Pressure reducing/pressure sustaining valves shall be provided on all master metered
reclaimed water main connections for maintaining adequate upstream system pressures, and
protection from high downstream system pressures.

1. Singlefamily residential developments are required to hajgressurereducing
valve at all main connectionis the City of Orlando reclaimed water system.

2. Other developments utilizing well backup with or without storage are required to have
anapproved lack flow prevention device at the master meter.

J Booster Pumps
In-line booster pumps are not permitted on reclaimed water mains.
K. Restrained Joints

Pressure piping, fittings, and other items requiring restraint shall be restrained by
assembliesr devices designed for a minimum of 206 pressure. SEeSM Detadl.

L. Separation of Reclaimed Water Mains and Potalbdgeand Sewer Systems

1. Separation of reclaimed water mains and potable water and sewer system shalll
comply withFDEP regulatiorand City of Orlando standards.

2. A minimum horizontal separation of 3 feet face to face shall be maintained
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between reclaimedvater mains and potable water mains, sanitary sewers, or
sanitary force mains. In cases wheiis itot practical to maintain thigparation,
consult FDEP for approved method.

3. Reclaimed water mains shall cross below water mains and above sanitary
sewers or sanitarfprce mains. Where a reclaimed water main crosses a force
main, a minimum of 18 inchegrtical clearance shall be maintained. The
crossing shall be arranged so that the reclaimed water joints will be equidistant
and as far as possible from the force main joints. Whenad#&:s of vertical
clearance cannot be maintained, consult FDEP aedCity of Orlando for
approved method.

4. Separation criteria are subject to change and the Engineer shall verify this
information bycontacting the Florida Department of Environmental Protection
to review the current criterisSee ESNDetails

M. Signage anBublic Notice

1. For all systems, there shall be readily identifiaBi¢y of Orlando pproved
AGwSOf F AYSR 2 (S NE K ¢;5add mari@ng orScodlg” dné Yy 2 (G /
application/distribution facilities and appurtenances. Notification shall be
accomplishedby the posting of advisory signs designating the nature of the
reclaimed project areavhere reclaimed is practicediotes on scorecardgf
reclaimed water is applied to golf courses); by other methods. Notification
methods usedinclude posting of advisory signs at entrances to residential
neighborhoods medians rights of way (not greater thanl mile intervals) at
entrancesto golf courss, and at the first and tenth tees. Advisory signs shall be
posted adjacent to lakes or posdised to store reclaimed water with a minimum
of four signs or as determined by the CITY. Advisory signs shall beanidal
Pantone Purple 522C and include the following text in English and Spanish
Ww9/ [!La95 2! ¢9wébhl y.FO . U953 éb hit2 ISVLAOINI 4 A (
standard international symbol. Advisory signs shafidwted at decorative water
FSFGdzZNBa GKIF G dzasS NBOfFAYSR g WN&NJ I yR
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2. Signage il be placed, as appropriate, at entrances to residential neighborhoods
where reclaimedvater is used for landscape irrigation and at prominent locations
at all commercial sites, includingulti-family developments, office parks, schools,
churches condoniniums, residential common areas, recreatiordgvelop
ments and golf courses.

The developer shall be responsible for all cost incurred and installation of reclaimed water
signage imccordance with FDEP regulations and City of Orlando standards. The Owner

shall be responsibl®r operation and maintenance of the private irrigation systamal

shall also be responsible foraintenance of the signagen private property The City of

Orlando will be responsible for inspection of signage for City of Orleeclaimed water

systems. It shall be th€g y SNDRa NBALRYaAoOAftAG@an udr2 YIAY
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deteriorated conditionon private property¢ KS h gy SNDa NBALRYAaAOACL
maintain signage shall extend to public riglofsway where the Owner has assumed
maintenance responsibility in order to provide an enhanced level of service.

Section 10.8Services and Connections

A.

All connections to existing reclaimed water mains shall be made by the contractor only
in the presence of a City of Orlando inspector, and with the approval of the City of
Orlando.The Wastewater Divisiorshall be notified ofa request to tap at least two
business days in advance.

Services and connections shall conform to the applicable provisions of this specification
and the ESMDetails. Only 4nch, 1.5inch, 2inch, 3inch, 4inch, 6inch and 8nch
services will be permitted. All services greatean eight inches will be evaluated an
caseby-case basis, as determined by the City of Orlando. Services and connections to
new or existing reclaimed water systems shall be installed by the Develapesf.

Directtaps WMk H¢ | YR &Yl f in8udfileliroifpipal8oidhitapping R
saddleswit{ / | yn &Gl Ayf Sada aiGaSSt yALLIX Sa 2N 6NRy
Fftf GKNBFRSR wHé¢ dGlFLAP CflyaISR GFLLAY3I &l R
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Prior to the Tap:

1. The contractor shall assemble all materials, tools, equipment, labor and

supervisiomecessary to make the connection.

2. The contractor shall excavate a dry aafesnvorking area pit of sufficient size to
enablethe City of Orlando personnel to perform the necessary work.

3. The contractor shall pressure test the tapping sleeve and valve installation under
the supervision ofthe City of OrlandoEnvironmental ControlSection
personnel. The tegpressure shall be 200 gseld for 30 minutes without any
loss of pressure

Reclaimed water mains shall be tapped in such a manner as to avoid disturbance
or disruption to the operation of the main in service and to protéwe teclaimed water
supply from contamination.

Valves on existing mains shall be operated by City personnel or under their direct
supervision.

The contractor shall be responsible for properly backfilling the work area pit after the
work is completed. SeESM Details

When service must be interrupted to existing customers during construction of a tap
or addition of appurtenances:

1. The contractor shall provide seven days notice to the City of Orlando Reclaimed
Water Section.

2. The contractor or developer shall be required to notify existing customers as
directed bythe City.

3. The contractor shall be ready to proceed with as much materishgsembled as
possibleat the site to minimize the length of service interruption. Such
connections may be madat night to minimize effects. No customer shall be
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without service for more than six (Bpurs.

4, If the contractor is not ready to proceed achedule the City will postpone a
service cuoff.

Section 10.9Reclaimed Water Metering

A.

Gereral

All reclaimed water service connections shall be metered. In general, the method of
metering will follow the guidelines listed below. A master metering system is required when
NBOfFAYSR g GSNIFt29 RAOGIFGSaAa Ayadarttlraazy
Engineer must obtain approval before finalizing the metering system design. Unless
specifically approved by the City, meter boxes shall not be installed in skdgwal
drivewaysor areas subject to vehicular traffic. All below ground meters subject to
vehicular trafficshall be installed in a traffic rated meter box. Based on AWWA
Standards, the maximurfiow for continuous operation will be 50 percent of rated

maximum capacity or as specified in following table

Reclaimed Water Master Meter Sizing

Turbine Meter Size Maximum Flow
(in) (gpm)
4 300
6 625
8 900
10 1,450
12 2,150

Single Family, Duplex, and Mufamily Subdigions with Public Rights of Way

Each unit shall be individually metered. Meters shall be installed twodletside of
therightof-g @ Ay AYRAGARdzZ f YSGSNI o EZ&EVDetE 2y

[en:N
R
(0p))

Single Fanty and Multi-Family Sbdivisions with Private Streets

If easements are dedicated over the entire private street common areas, individual
meters may bgermitted in accordance with the preceding paragraph. If these criteria
cannot be met, the subdivisioshall be master metered pursuant to the following
paragaph. See=SM Detad.

Commercial, Industrial, Institutional, &ping Centers, ApartmeniSpondominiunProjects

In general, all such projects shall require installatiora ofeter to service the entire
development. If theaverage daily demand is 25,000 GPD or greater, a reclaimed water
agreement shall be required, asgecial provisions as outlinedSection 10.1inay be
required. In general shopping centers and associatg@arcels shall require installation
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of a single meter to service the entire development unlesgpantels are adjacent to
public right of way or otherwise approved by the City of Orladdlwommercial meter
assemblies shall be above ground, not in a meter box unless approvéak by
Wastewater Division.

E. Meter Installation

Meters shall be installed with assembly in accordance with the ESM Details by the
Develger. Installation of residential meters two inches aswhaller will be installed by

Orlando Utilities Commissioillresidentialmeters two inches or smaller in size will be

installed underground in an approved meter bak.commercial metershall be installed

F602@S 3ANERdzy RO ashall i MBated ih aXBaSekni lécatgl adjaéent to

but outside of the public right of way, on tli@dza (i 2 Y SN & EGINIeailS NIl @ @ { S

F. Meter Sizing
¢tKS 5S@St2LISNkhgySNDRaE 9yIAYSSNI akKlff RSGSNH
Engineer shafirovide sufficient information on estimated average daily and peak flows to
determine meter size.

G. Meter TestPorts
A cappedee with a 2nch threaded plug shall be installed immediatityvnstream of the
meter for use as a test port.

H. Meter Bypasd.oops
Although, bypass loops are typically not required because reclaimed vdalesery is
not essential to the public health and safety, the City of Orlando reserves the right to
request aypass design on a cabg-case basis.

l. Meter Supports
Thepipe supports used in the meter assemblies shall be adjustable.

J. Meter Procuremeat

1. WSAARSYUGALf YSGSNER Hé YR avylfftSNE akl
Service®epartment by calling 462369651, and making arrangements for payment
andinstallation.

2. All commercial meters shall be coordinated wit®UC Development Services
Department by calling 462369651 and making arraagients for payment. Once this
contact has been madthe City of Orlando Environmental ContBgctionshall be
contactedby calling 407246-2213, and making arrangements for meter delivery.
The customer/contractor shall be responsible for installation afaatimercial
meter assemblies

K. Placing Meter in Service

1. Inactive (newly installed) distributiomks: Once the distribution line has been
flushedand the meter installation is complete, filling the main line and meter
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with reclaimedwater shall be accomplished by slowly opening the inlet valve and
allowing trapped air tdoe released slowly at theighest point available.

2. Active distribution lines: Once the meter installation is complete, slowly open the
inlet valve in order to allow possible trapped air in the distribution system to be
released at thénighest point available.

3. The contractor should avoid rapid filling of the pipeline in that the expulsion of
largevolume2 ¥ Sy iNJ} AYSR | ANJ O2dzAZ R Ol dzaS LR aa
measuringnechanism.

Section10.10 Irrigation Wells

A. General

Existing or proposed wells may be utilized as a fgockupply of irrigation water in the
OFLasS 2F Iy AYOGSNNHzZIJiA2Yy 2F aSNBAOSandFNBY (i F
shall be approved by thé/astewater Dvision prior to connection

B. Ground Wate Protection

Existing or proposed wells must be protected from reclaimed water entering the well by
either an airgap or must be outfitted with an approvedduced pressure zone backflow
prevention device.

Section 10.11 Golf Courses and Other Major Users

Golf courses and other major water users (over 100,000 gallons per day annual aveagge)
be required to install a pond, meter and equipment to monitor and control the éiotering the
property. Prior to connection to the reclaimed water system, the majater user must enter
into a service agreement with the City.

The following is a general description of each of the required components.
A. Receiving Pondelkel Sensor

1. The golf course owner is responsible for installing and maintaining, in good
operatingcondition, one or more pond level sensors. The type of sensor shall be
approved by theCity of Orlando. The volume of the -gite storage ponds or
tanks shall be equal to greater than the peak daily demand during atsur

period.
B. Control Valve, Operatognd Electronic Controller
1. A control valve shall be installed at the metering station and shall be

configured tosustain upstream pressure and shall shut off when commanded from a
remote location. Inconjunction with an electronic controller, the vahahall
maintain a flow rate set point.

C. PressuréGauges and Pressure Transmitter

1. Pressure gauges shall be installed on the supply side and distribution side of the
metered connections.

D. RealTime Monitaing and Control Panel with PLC
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E.

The field panel shall ceain all components necessary for both local and
remote monitoring and control of the meterm stations, including a
programmable logicontroller (PLC), radio, operator interface unit (OIU), electronic
interface controller, flowneter, antenna, open/clogeemote hand switch, power
supplies to control circuitry, and surge suppression. Provide all programming
necessary for operating system.

Radio Survey

1.

Conduct a radio survey for each site in which the City of Orlando elects to
communicatevia a radio link. The objective of the radio survey is to
demonstrate that radio signal strength is sufficient to support reliable
communications. The radio survey shall consiéttwo parts -- a radio
propagation computer model and a field survey, whec&ualradios are used.

The radio propagation computer model must include a path profile that clearly
shows terrain and obstructions between both the remote and central sites.

Section10.12 Protection of Potable Water System

A.

General

1.

3.

Backflow preventiors required in accordance with PL-823,(Federal Safe Drinking
Water Ac), and 62-555.36Q F.A.Cfor the protection of thepotable water
system.

At all locations where reclaimed water service is provided, the public potable water
supplyshall be protected by installation of an approved backflow prevention
device (directhdownstream of the potable water meter).

No cross connection between the reclaimed water system and the potable water
systemshall be allowed under any circumstances.

Residential Cross Connection Control

1.

Prior to receiving reclaimed water service, OUC will install a double check valve (a
backflow prevention device) on each residential customer's potable water meter in
order toprotect the potable water system.

Double cleck valves shall be capable of being removed in line andrabeti
Orlando Utilities Commission standards

Multi-Family and Commercial &frerty Cross Connection Control

1.

Multi-family complexes and commercial properties with mastetered potable
water sewice and mastemetered reclaimed water service shall be required to install
a Reducefressure Principle type backflow prevention device downstream of the
master potablevater meter.

The Reduced Pressure Principle type backflow prevention assembly shall include
two independently acting check valves; a hydraulically operating, mechanically
independenipressure differential relief valve located both between the check valves
and below thdirst check valve, properly located resiliesgated test cocks, and
tightly closing resilienseated shubff valves attached at each end of the assembly.
Shutoff valves 2 inches arginaller shall be ball type; valves larger than 2 inches
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shall be gater plug type.

3. Immediately after the reduced pressure principle device is installed, the contractor
shall request an inspection by the City of Orlando Environmental Control Section
(407-246-2213). Within thirty (30) days following installation, the contoacthall
send a certified "Test and Maintenance Report" to the City of Orlando
Environmental Contrdectiorbyfax (407246-2886)or call the above number for
e-mail instructions

Section 10.13Protection of Reclaimed Water System

General: To protect the City of Orlando reclaimed water system from contamination due to cross
connection with a private system utilizing a chemical injection and/or storm water augmentation
systems, the Developer shall install a City of Orlando approved backflow prevention device on
the reclaimedwater assembly

A.

Developments that use reclaimed water with chemical injection and/or storm water
augmentation systems that add potential contamirgarguch as fertilizer, pesticides,
algaecidesstc., shall as a minimum, require installation of an approved double check valve
assemblyProjects with a higher degree of hazard, such as saline solutions, etc., may be
required toinstall an approved reducqatessure backflow preventer assembly or other
device.

Location and Installation:

All backflow prevention devices are to be located directly following the reclaimed
waterYSG SNJ aSNBAYy3 GKS Odzad2YSNRA LINBLISNI & ®
installedbyy £t AOSyaSR LX dzvoAy3d O2yGN)IOG2NY LG ak
for devicesinstallation, maintenance, and inspection of all backflow prevem®uces. It

shall be theh 6y SNRa NBalLRyaAiAoAtAde G2 YIAYydalAy
including repairsteplacements, and annual inspections.

Any Irrigation system that will be looped with more than quént of connectiorshall be

required to install an approved double check valve prevention devi@dl pbints on

connection.

Section 10.14Materials for Pipes, Fittings, Valves and Appurtenances

General: Reclaimed Water distribution mains 8 inches in diameter and smaller shall be either
polyvinyl chloride (PVC) or ductile iron. Transmission mains or any main larger than 8 inches in
diameter shall be ductile iron. Under unique circumstances asi@ukby the engineer, th€ity

of Orlando may consider for approval an alternate pipe material. Any changes from the
standard pipeline material must be approved by the City of Orlando.

A.

PVC Pressure Riand Fittings

1. Pipe: PVC pressure pigenches though 8 inches in diameter shall meet the
requirements of AWWA C900 and shall have-rast pipe equivalent outside
diameter.

2. The pressure class and dimension ratio (DR) of PVC pressure thipsigh 8
inchesshall be200 psi per AWWA 800 rating, and minimum wall thickness of
DR18.

3. Fittings for PVC Pressure Pipe: Fittings shall be ductile iron with mechanical
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joints having, at a minimum, the same pressure rating as the pipe and shall be as
specified forductile iron pipeand fittings.

4, Pushon Joints: Joints for PVC pressure pipe shall be of the compression rubber
gaskettype. The assembly of the joint should be as recommended by the pipe
manufacturer.

5. Restrained Joints: Restrained joints for PVC pipe shall bielahge Series 1350
for PVGPVC joints and Uikilange Series 1300 or EBBA PV2000 fittings for PVC
DIRoints, or approved equal. The length of pipe to be restrained shall be noted
on thedrawings.Minimum restrained joint spacing shall be in accordance with the
ESM Details.Shop drawings from the manufacturer shall be submitted to and
approved by theCity prior to actual construction.

B. Ductile Iron Pipe and Fittings

1. Pipe: Ductile iron pipe shaneet the requirements of ANSI/AWWA C151/A21.51. The
minimum thickness of buried ductile iron pipe shall be Class 50 and shall comply with
the requirements of AWWA C 150.

2. Coating: All ductile iron pipes shall have the standard bitumastic outside coating
specifiedn ANSI/AWWA C151/A21.51.

3. Lining: All ductile iron pipe and fittings shall have a cement mortar lining with
a bituminous seal coat meeting requirements of ANSI/ARN®BL04/A21.4.

4. Fittings: All ductile iron pipe fittings shall be mechanical joint, shall meet the
requirementsof ANSI/AWWA C1 10/A21 .10, shall have a pressure rating of 250 psi,
and shall be fultadius fittings. All fittings shall be coated and linedspscified
above for ductile irormipe.

5. Mechanical Joints: Mechanical joints consisting of bell, socket, gland, gasket, bolt
and nuts shall conform to ANSI Standard A2 1.11. Bolts shall be high strength low
alloy steelsuch as "Corten," or "U.S. Alloy;h&ad type having hexagonal nuts.
Bolts and nutshall be machined true and nuts shall be tapped at right angles to a
smooth bearing surface.

6. Pushon Joints: Single seal gasket pashtype joints shall conform to the
requirementsof ANSI A21.1 1 and shall be U.S. Pipe "Tyton," American Cast Iron
Pipe Companyfastite,” CLOW Corporation "Super Bell Tite," or appreged!.
Restrainedloints shall be installed wherever water main pipe alignment changes
direction. Restrained jointshall be of the types fabricated by the various pipe
manufacturers and not thgype that require field welding or grooves cut into the
pipe barrel for restraint. The length of pipebe restrained shall be noted on the
drawings. Shop drawings from the mdacturer shall besubmitted to and approved
by the Engineer prior to actual construction. The restraining jointadahanical joint
FAGOAY3IA YR Ot @Sa akKlft obawh@Né/ LyRc
or approved equal.

7. Gaskets: Pipe and fitting gaskets, conforming to ANSI A21.1 1, shall be made of
viton (fluorocarbon elastomer), EPDM (ethylene propylene diene monomer) or SBR
(styrenebutadienerubber).

8. Encasement: All ductile iron pipe and fittings shall be encasedyethglene in
accordancevith ANSI/AWWA C105/A21.5 when required by soil conditions.
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C. Valves anpl Appurtenances o - A )
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direction arrow, iipplicable. Valves shall open left (counter clockwise) with an arrow cast in
the metal of operating hanavheels or nuts indicating the direction opening. All
underground valves 3 inches and larger, shalle mechanical joints.

1. Gate Valves: Underground gate valves shall be of the resilient seat type meeting the
requirements oAWWA C500/C509. These valves shall hoverisamg stems,
shall be furnibed with 2inchsquare AWWA operating nuts, and shall open when
the nutis turned counterclockwise. Valves dmalle mechanical joint ends and shalll
be furnished complete with joint accessories. Valves shaltibe$ \5 | £ ¢ I a
YI ydzFlI OGdzNBR @28 SYSyey SR T d{adS Gt NULIST 2 NJ |

2. Tapping Valves: Tapping valves shall be mechanical joint outletsimay stem, and
resilient seagate valves meeting the applicable requirements of AWWA C509.
Tapping valves shall Ispecifically designed for @ssure tapping with sufficient
seat opening to allow full diameter taps e made. Tapping valves shall be
manufactured with an integral tapping flange having a raiseddggn.

3. Tapping Sleeves: Tapping sleeves for@iggize connections shall be mextical
joint split cast iron units and rated for 200 psi working pressure. For less than size
on-size connections, tappirgleeves shall be fabricated steel units with a fusion
bonded epoxy coating or 304 stainless steel,sivall be pressure rated as above.
The contractor shall determine thgipe material andutside diameter of the
existingmain before ordering the sleeve. Tapping sleeves shall have an outlet
flange per ANSI B16.1, 16 standard. Size on size connectioskall not be
allowed unless approved by City Engineredesignee

4. Pressure Reducing Valves: Pressure Reducing Valves shall be manufactured by
Bermad Company, or approved equal, and be certified by a Professional Engineer
licensed in the State of Florida awill be reviewed by the City of Orlando on a
caseby-case basis.

5. Pressure Sustaining Valves: Pressure Sustaining Valves shall be manufactured
by Bermad Company, or approved equal, and be certified by a Professional
Engineelicensed in the State of Florida and will be reviewed and approved by
the City ofOrlando on aaseby-case basis.

6. Air Release Valves: Air release valves shall be of the type that will release air from
the line when pressurized and keep air from entering the line when not
pressurized. Airelease valves shall be located at high elevation points on the
pipeline and operatautomatically. The air release valve shall havereR inlet,
corporation stop, saddlendstainless steel pipe and fittinggalves, fittings, and
piping shalbe rated for a minimum working pressure of 200 psi. The air release
valves shall bénstalledabove groundor in traffic bearing precast concrete
boxes with gravel and concrete bottom&teas prone to high water table or
flooding shall require the air release lva to be installed above ground.
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